








VOL. Alek 


Electrical World and Engineer 


THE CONSOLIDATION OF “THE ELECTRICAL WORLD” AND “ELECTRICAL ENGINEER.” 





NEW YORK, SATURDAY, DECEMBER 26, 1903. 





Published weekly by the 
McGRAW PUBLISHING CO. 
114 LIBERTY STREET, NEW YORK. 


FeverHoNe CALL: 7605 CorTLANDT. Caste Appress: Exvecrricat, New York. 


Epitep sy T. C. Martin ann W. D. Weaver. 


Cuicaco OFrFice - . : : 1139 Monadnock Block. 
PHILADELPHIA OFFICE - - . - - 929 Chestnut Street. 
European Orrice, Hastings House, Norfolk St., Strand, London, Eng. 


NOTICE TO READERS 


WHO ARE NOT SUBSCRIBERS. 

EvectricaAL Woritp AND ENGINEER is not returnable from the newsdealer. 
If you desire to purchase the paper from a dealer it will be to your advantage to 
notify him that you will want it, in order to insure his having a copy for you, 
If you wish to receive the paper regularly, please send in your subscription so 
that we can mail it to you direct. 

Single copies are 10 cents each. The 52 copies for the entire year cost $3,00 
in advance. Please send remittance with your subscription order. 


ELECTRICAL WORLD AND ENGINEER. 


NOTICE TO ADVERTISERS. 


Change in advertisements intended for a particular issue should reach the 
office of ELECTRICAL WORLD AND ENGINEER by 10 A. M. MON- 
DAY of the week of issue. New advertisements can be received up to noon of 
Tuesday of the week of issue. 

The first issue of each month is an export issue, having an extraordinarily 
large foreign circulation in addition to the regular domestic and foreign circula- 
tion of this paper. 


TERMS OF SUBSCRIPTION. 


United States, Canada or Mexico . - . . - Per year, $3.00 


Foreign Countries, within the Postal Union - . - - 6.00 
Great Britain and Ireland - : . : - : : 25 shillings 
Germany . - : - : : - - . - . 25 marks 
France . : - : - . : - - - . 31 francs 
Single copies - - . - - - - - - - : +10 


Remittances for foreign subscriptions may be made through our European office. 
In requesting your address changed give OLD as well as new address. 


Copyright, 1903, by McGraw Pustisninc Co. 


Entered as second-class mail matter at the New York Post Office. 


NEW YORK, SATURDAY, DECEMBER 26, 1903. 


CONTENTS. 
SINORNB As Uavacrdcaaie vivivie-aeleiclenls stb hierar kia ts alein siete td WOW Cae ble ere i6d Fs Sats ace 1033 
ONG UE ROG TP ERING: ipo 555050 5:06 5 ba nS S0'O55005 0: ae 00 bap’ 1036 
December Meeting of the American Institute of Electrical Engineers .. 1036 
Montreal, the Greatest Centre of Transmitted Power—IV. (Concluded) 

By Alton D. Adams oe ccccvecsesccccssssseeneescccessvecseccscoses 1037 
Application of Single-phase Alternating Current for Traction and Railway 

ee Mie ab eg PR Anne ers See ry oer rere ere 1043 
Telephone Transmitters.—lI. By Arthur V. Abbott, C. E. ............ 1047 
The Evolution of the Electric Railway Motor ..........cccccececesces 1050 
Electrical Equipment of the Edison Portland Cement Company ...... 1051 
Safeguards and Regulations in Operation of Overhead Distributing Sys- 

PE. SEN OMS Hse SEEM 1h ole wa ga ae As se SS AOR TRESS TEAK ERS Sie wee 1054 
Overhead High Tension Distributing Systems in Suburban Districts. By 

mR Re UMN aie 5 0576.0 95 9 54. 919-419 9's, 4 10x AGEs WS 68-05 o'9 OBS UE RINE 6 808 1056 
Tee ie eT CCEN AER PERETRN  05) 65. 6'5 ca.) 0 40s Ce SO Ree Aaa Winle wee e a0 bHie 1057 
On Ra OS I ot nO ae gee Or eee ey Cae ee en eee 1058 
Recent Electrochemical Developments ............cccssecccccccsccccccs 1058 
PNB) BS heh 2 TR I NE Tn eee ee een es 1059 
American Association for the Advancement of Science ................ 1059 
PPR HE NOE cee ood o's ches ases VSS 4 9'040 0 80% cba bee hlee' 1059 
LETTER TO THE EDITORS: 

Theories in Wireless Telegraphy. By J. E. Taylor ...............-00- 1061 
Poimese CL GUPPCRE TIPRETICAl TAUCTACRTS osc oc kes case eeereweeeraewees 1062 
Ne NE ata aecleeaalee cea beetles caw Ak Cd OPTRA DEER S OS Heo aes 1066 
Important Nebraskan Hydraulic Power Project ...............seeeees 1067 
[OR ge EPS eT Cr er TE PEW LT RE ECR Ee eee 1068 
EO eT UV Tete Try Cre re Ce renee 1068 


Poushing SHG COGN MOOI <6 ccsrccce veces donee ees eae decees'sar 1069 
Large Mexican Contract for Centrifugal Pumps ..............0.sse00- 1069 
ee Cae ER NE eth nis 's "a loca b's SE SR a kta ONG WS AA Waa RMR Oe edie aR aS 1070 


Index to Vol. XLII. 


THE CLOSING YEAR. 


ELECTRICAL WORLD AND ENGINEER 















It must be a source and cause of general satisfaction that the year 
just closing has a much brighter outlook than it had at the start. 
The improvement is so general and so varied it is hard to signalize 
any one prominent condition, but it might, perhaps, suffice to say 
that the year which began with a foreign indebtedness of from three 
to five hundred million dollars has seen that burden literally wiped 
out. The penalty and punishment of wild speculation not only 
wrought financial havoc, but during part of the year lay an incubus 
on industry and commerce hard to be borne. But the last three 
months have seen a striking change, for with easier times in the 
money and stock market has come a decided renewal of industrial 
activity and confidence. Prices all around have been brought to a 
better level, except in the case of some raw agricultural materials, 
so that while one or two American products are at high prices, the 
lower average has stimulated export trade, and once more the high 
water mark has been reached. In every way the check of the past 
year has been a good thing, and no real prosperity has been touched 
by it. So far as electrical growth is concerned, the year has been 
an active one all around, in discovery, application and trade, as our 
Index for the volume concluding with this issue and appearing here- 
with, shows; and the forecast even by the most cautious man cannot 
but be cheering as to 1904. A Presidential election year never, so 
far as we are aware, witnesses a boom; but booms are the last thing 
this country wants. The best condition is that of healthy normal 
activity, and certainly no good reason can be seen why that should 
not prevail throughout the coming year. At the same time, as a 


people we Americans have little cause to complain of 1903. 





SINGLE-PHASE TRACTION MOTORS. 


It is with great pleasure that we present on another page a valuable 
paper on this topic from the pen of Mr. B. G. Lamme. It is a review 
of the present situation which can be studied with much profit, 
although we regret that the author did not at this time see his way 
clear to a definite description of the very interesting motor which 
he has succeeded in developing. From a theoretical standpoint, Mr. 
Lamme has done good service in laying stress on the essential kin- 
ship of continuous-current and alternating-current motors, grouping 
together as he does even ordinary series-wound motors and induc- 
tion motors provided with a commutator. It is a clean, sane note of 
common sense rising above the Babel of discordant equations that 
has made alternating motor practice a region of horror to the ordi- 
nary man. He might well have gone further and remarked that 
given an alternating motor, it makes precious little difference in the 
fundamental principles of its action whether the current enters the 
armature by brushes or by electromagnetic induction. Mr. Lamme 
discusses at some length the nature of the losses incurred in direct- 
current and alternating-current motors, showing clearly why in 
the latter somewhat greater losses may be expected, and how these 
are, in the long run, compensated in large measure by gain in the 
efficiency of the regulating appliances. Of course, the question of 
power factor is always to the fore, but in spite of the low power 
factor at starting shown by the type of motor which Mr. Lamme is 
discussing, the very important fact remains that it appears possible 
to start and accelerate the car without demanding an excessive 


current. 
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This fact comes out with especial clearness in the tests of the 
Finzi motor, which we have recently published, where the volt- 
amperes during the starting and acceleration are actually plotted. 
It may fairly be taken for granted that if an alternating-current 
railway motor is thoroughly good in other respects, nobody will be 
scared away by a low power factor merely while the motor is start- 
ing. And at load the power factors of the motors in question are 
amply high, decidedly higher than those customarily found in pure 
induction motors. While we concur with Mr. Lamme that the art 
of commutation has advanced wonderfully in the past decade, we 
cannot agree that because a direct current of # amperes can be suc- 
cessfully commutated and alternating current periodically varying 
from + # to — # can also be successfully commutated. That is a 
question of fact, with all the data now at hand tending to show 
greater difficulty in dealing with the alternating current. If Mr. 
Lamme, Dr. Finzi, Eichberg and Winter and the rest make good 
in actual working service their claims of sparkless commutation they 
have not merely moved along with the art, but have made the great- 
est step forward since commutation was invented, and deserve cor- 
respondingly great credit for their success. Nothing but some little 
experience with motors operating under commercial conditions will 
tell the whole story as to sparking, but we may incidentally remark 
that if it is feasible to build a sparkless alternating-current railway 
motor it is a fortiori practicable to build stationary motors along 
the same lines, which would make material changes in the art of 
alternating-current distribution. Indeed, one of our English con- 
temporaries has gone so far as to say that the Winter-Eichberg 
experiments very clearly indicate the near and forced retirement of 


the polyphase stationary motor from that part of the commercial field 


which it now occupies. 


We are particularly interested to note that Mr. Lamme comes out 


boldly in favor of urban traction by alternating motors instead of 


relegating them to long-distance and interurban work. This is 
carrying the war into Africa with a vengeance, but the regulation 
of these alternating motors for low speeds is more efficiently accom- 
plished than in ordinary direct-current working. Just how the com- 
parison would stand in regular running one can hardly say off-hand, 
but it is reasonably clear that if the type of alternating motor con- 
cerned anywhere nearly comes up to the hopes of its friends, it is 
capable of giving direct-current motors a hard rub almost anywhere. 
Of the beneficient effect of alternating-current motors on the modern 
problems of distribution there is no doubt. The necessity of sup- 
plying direct current to the cars at distances compelling the trans- 
mission of alternating currents has been a dreadful incubus upon 
electric traction. It certainly appears that we already see the begin- 
ning of the end, and that in the future work can be conducted upon 
broader lines than heretofore. However well alternating motors 
may prove to work on urban systems, it is in the larger work that 
they are most needed, and it is doubtless there that they will for the 


present find the most useful application. 


THE FLAMING ARC LAMP. 

The arc lamp employing impregnated carbons has recently been 
coming to the front, and to a limited extent has been used in Ger- 
many on commercial circuits with satisfactory results. These arcs 
have beyond any doubt an enormous luminous efficiency, two or 
three times as great as that of ordinary arcs, with a better color 
quality and a somewhat lower intrinsic brilliancy. But they give a 
species of flaming arc, the fumes from which introduce a compli- 
cation of no small import. They present in this respect a problem not 
unlike that of the enclosed arcs eight or ten years ago. Many in- 
genious attempts to avoid the difficulty have been made, but it is 


too early yet to look for complete success. Still the class is a prom- 
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ising one, well worth persistent attempts at improvement. An arc 
with a light of good color produced with an expenditure of less than 
half a watt per candle-power certainly justifies interest, and is a 
prize not to be passed by. 


In this instance America, unfortunately, cannot count too much 
upon help from foreign results, for in arc lighting the lessened cost 
of labor abroad plays a very important part. The success of the 
enclosed arc in this country is a monument to the forbidding serious- 
ness of American labor conditions. Its light is undeniably produced 
at considerably less efficiency than that of the open arc and its color 
is not altogether prepossessing, yet it so reduces the labor account 
that it has become an economic necessity. It has advantage in 
steadiness and in the distribution of light to be sure, but the lessened 
care is its real raison d’étre. The arc with composite carbons has 
to face in this country, then, special conditions, and how far it may 
be possible to strike a compromise between efficiency on the one 
hand and an increased demand for attention on the other, remains 
to be seen. We are inclined to think that a commercial solution of 
the difficulty is attainable, and look forward to it with interest. But 
meanwhile electric lighting is a growing art and the output of 
standard arcs and incandescent lamps is increasing with great 
rapidity. Long after proposed new illuminants have passed into thor- 
oughly successful use, they will have to struggle to make any serious 
Meanwhile we tender our respects 
It certainly is high 


impression on the art as a whole. 
to the experimenters and wish them success. 
time for improvements in efficiency, for electric lights demand yearly 
an enormous output of energy, a large part of which ought to be 


suppressed. 


THE N-RAYS AND RADIOACTIVITY. 

It would be hard to mention an important scientific discovery 
which has attracted less public attention than Blondlot’s beautiful 
researches on the rays which he has thus named. The daily press, 
which is usually generous to striking discoveries, seems hardly to 
have learned that N-rays exist. And yet no work within a decade 
gives richer promise of important results. M. Blondlot’s latest dis- 
covery is that radiants which give out N-rays can communicate a 
similar variety of radioactivity to some neutral bodies upon which 
the N-rays fall. The phenomenon was discovered while concen- 
trating the rays by a quartz lens upon a phosphorescent screen, when 
it was found that the N-radiation persisted with the lens as a source 
after the original source was removed. Following up this clue, it 
turned out that various other substances became temporarily active 
after exposure to N-radiation. A sheet of lead, for example, became 
active on both faces after exposure to the rays, producing an effect 
that might easily have been mistaken for penetration of the lead by 
a less experienced observer. In short, a set of phenomena closely 
similar to so-called induced radioactivity are produced by these ex- 
traordinary N-rays, which have so commonplace an origin as a 
Welsbach burner, and are reflected and refracted like any other kind 
of radiant energy. The N-rays appear to form a connecting link 
between the ordinary phenomena of light and the singular effects of 
radioactivity which have set the scientific wor!d agog within the 
last year or two. No explanation of the latter can now be regarded 
as complete unless it takes full account of the former and their 
relation to ordinary radiation. A linkage of this sort is invaluable 
in preparing for generalization the great mass of experimental data 
that has been accumulated. The complete emission spectrum of a 
radiating substance has thus far never been determined, and until 
this can be done the phenomena which belong to the radiation cannot 
fully be determined. The study of the N-rays has opened a new field 
of investigation which seems likely to yield some very important 
theoretical results. 
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GAS POWER FOR CENTRAL STATIONS. 

At last Friday’s meeting of the American Institute of Electrical 
Engineers, a paper was read by Mr. J. R. Bibbins on the subject of 
gas engine power in central stations, in which the claim is made that 
gas engines are both cheaper to operate and easier to operate than 
steam engines for the purposes of power generation. Thirteen gas 
engine plants are analyzed, the largest gas engine unit having a rated 
full-load capacity of about 630 kw. The average size was about 230 
kw. These are relatively small engines for modern power plants. 
The mean cost of gas is stated to have been 1.4 cent per kw-hour, al- 
though it is claimed that at a reasonable price for gas of 20 cents per 
1,000 cubic feet, the cost would have been only 0.875 cent per kw- 
hour. It was also claimed that a test of comparative operating 
economy was made on a certain steam and gas station, lasting sev- 
eral months under commercial conditions. The cost for gaseous fuel 
in the gas station is given as 0.84 cent per kw-hour, while the cost 
for coal in the steam station is given as 1.36 cent per kw-hour, these 
figures thus representing a saving of no less than 39 per cent. in the 


cost of fuel by gas. 





It is admitted that the thermic efficiency of a good gas engine is 
higher than that of a good steam engine, and it is also generally 
admitted that a gas engine of, say, 500 hp, consuming fairly cheap 
natural gas, is cheaper to operate than a steam engine of similar 
power at the ordinary price of coal; but there is very little yet 
known of the relative economy of large steam engines and large gas 
engines in this country. A gas engine is a simpler machine than 
a steam engine, and has fewer auxiliary parts, especially where 
natural gas is available. Moreover, we may expect the gas engine 
to supplant the steam engine in large sizes in the future. For the 
present, however, we must be content with the great advance that 
the gas engine has made in recent years up to its present moderate 
size. When the.paper by Mr. Bibbin and the discussion thereon is 
printed in another issue, we shall return to this interesting subject, 
which lately has so rapidly come to the front. ° 





NEW LIGHT ON RADIUM. 

So much of the previous work on radium has been wildly specu- 
lative and based on undemonstrated electrical hypothesis that it 
is positively a great mental relief to find so clever an investigator 
as Sir William Ramsay settled down to an attack on the mystery 
along sane and systematic lines. The newspaper reports on his 
London lecture, on which we commented a few weeks ago, are 
full of speculations on the transmutation of metals and such like 
pleasantries, but stripping the report of useless verbiage the facts 
brought to light by later accounts appear to be about as follows: 
First, radium salts, among other things, give off spontaneously a 
heavy gas which possesses the radioactive properties of the parent 
substance. Second, this gas loses its radioactive properties and 
apparently disappears in a month or so. Third, in so disappearing 
its spectrum, in itself unidentified, fades out and is replaced by the 
helium spectrum. As regards this last,fact, there can be no manner 
of doubt, for the helium spectrum is absolutely characteristic and 
could not be mistaken for anything else, even by the merest tyro, 
let alone an experienced investigator. Granted the helium, what 
was its actual source and its relation to radium gas and to radium 
itself? 





Helium itself is a well-defined, stable and rather inert gas nearly 
as light as hydrogen, present in large amounts in the solar envelope, 
in a number of stars and in small quantities in a few rare minerals 
in volcanic regions. From these sources the atmosphere derives 
a meagre supply. The first matter of importance is the relation 
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of the helium to the radioactive gas which it seems to replace. Is 
the latter a condensation or a compound of helium? Either hypothe- 
sis would be plausible enough, but the former would indicate new 
relations, the latter old and familiar, though interesting ones. On the 
one hand, a heavy gaseous compound of helium would be more than 
likely to be unstable; on the other, a complicated condensation 
thereof would also presumably be unstable, and in either case a 
change in the predominant spectrum would probably occur in the 
breakup of the heavy gas. The most important feature of the case 
is that the radium gas has in the main the radioactive properties of 
radium, while the helium which results has not. There is, there- 
fore, in the phenomenon a clue to the real nature of radioactivity, 
since one can investigate it in a gas of definite character, giving a 
definite though unknown spectrum and decomposing with the evo- 
lution of a known and stable gas. One is tempted to ask whether 
radioactivity is not, like phosphorescence, a concomitant of decom- 
position. At all events, the careful study of this change in its 
quantitative relations is likely to throw a flood of light on the nature 
of radioactivity, and the relation of the hypothetical electrons to the 
phenomena observed. And when it is definitely decided whether 
radium gas is a condensation of helium—He,,; or, let us say, helium 
X-ide He, Xm—a very long step will have been taken toward un- 
raveling the mystery of radium itself—a consummation most devoutly 
to be wished, if only to deprive the yellow journal writer of the op- 
portunity that the present lack of knowledge affords for sensational 


speculation. 





It must be remembered that when one hears the word radium, it 
really means a salt of radium, generally the chloride or bromide, 
since no one has yet obtained enough of the precious substance to 
risk in attempts at reduction to the metallic form, so far as we have 
yet heard. In fact, the metal itself when obtained might not pos- 
sess radioactive properties at all, or might only possess them in a 
small degree, and it might very possibly turn out that radioactivity 
is characteristic of the decomposition of an unstable radium salt. 
All this, of course, is pure speculation, but the really pertinent 
question is the relation of the radium-helium gas to the salt of 
radium (so-called), which gives it off. It has yet to be shown that 
radium is a chemical unit in the ordinary sense. It is quite possible 
for a substance to knock about for years as an element of known 
spectrum and atomic weight and then to be split up into two or 
more components, each quite characteristic chemically. Such was 
the case with didymium. This being so, it is certainly not imper- 
tinent to inquire whether the radium gas is a general emanation 
from the radium salt as a whole, or from a possible component. 
Comparison of the spectra will probably give some clue to the 
facts—about the only clue possible, until radium can be obtained 
in reasonable quantities. Enough has been said to indicate that 
the derivation of helium from radium gas gives one no proper 
license to talk about the transmutation of metals. That all the 
so-called elements are derived from some parent substance or sub- 
stances is an old theory, and one which_in itself is probable enough, 
but all the data heretofore at hand indicate that the resolution of 
an element into its components is unlikely to be a simple or spon- 
taneous process. Hence, it is well to go slowly in this radium- 
helium affair. The demonstrated facts taken merely at their face 
value are interesting and important enough without indulging in 
speculation. We hope that Ramsay will push his investigation vig- 
orously, for it seems far more likely to clear up the radium mystery 
than any other line of research which has yet been tried. It is a 
great pity that the material is so nearly unattainable, for its scarcity 
at present puts ordinary chemical methods quite out of the game 
and forces reliance on methods that necessarily leave many ques- 
tions unanswered. 


aber 
Pr 
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Test of Westinghouse Turbine. 





On December 21 an economy test of a 1,250-kw Westinghouse 
steam turbine generator set for the Interborough Rapid Transit 
power house was made at the Westinghouse Machine Company’s 
shops. The net results showed a steam consumption of 15 pounds 
per electrical horse-power with 27 in. of vacuum, and 14% pounds, 
with 28 in. of vacuum; barometer reading, 30 in.; steam, dry satur- 
ated, delivered’ to the turbine throttle at 150 pounds gauge pressure. 
At the close of this economy test the automatic safety stop, with 
which all Wesinghouse turbines are now equipped, was tested by 
holding down the governor lever so that the speed of the turbine was 
uncontrolled. The turbine, of course, accelerated its speed imme- 
diately, and just before the rate of speed reached 10 per cent. above 
the normal rate, the safety stop automatically released and shut off 
the steam supply. This was followed by a test for regulation under 
extreme conditions, the full load being thrown on and off instan- 
taneously several times. The variation in the speed of the unit be- 
tween no load and full load, as indicated by the change in tone of 
the note given out by the generator, was barely perceptible. 





December Meeting of the A. I. EE. 





Four papers presented last Friday at the December meeting of the 
American Institute of Electrical Engineers. Two are reprinted in 
full elsewhere in this issue, namely, the paper by Mr. George H. 
Lukes, entitled, “Overhead High-Tension Distributing Systems in 
Suburban Districts,” and that of Mr. W. C. L. Eglin, entitled, “Safe- 
guards and Regulations in Operation of Overhead Distributing Sys- 
tems.” A paper was presented by Mr. J. R. Bibbins, entitled, “Gas 
Power for Central Stations,” setting forth the advantages of operat- 
ing central stations in connection with gas works, and included a 
number of curves of tests of gas engines and tables of operating costs 
and profits of the typical gas power plant equipment. We shall re- 
turn to this paper in another issue. 

Mr. E. J. Bechtel, in a paper entitled, “Automatic Apparatus for 
Regulating Generator and Feeder Potentials,” described a type of 
such apparatus used in the station with which he is connected. These 
regulators are of the boosting transformer type, having a secondary 
winding in series with the circuit and divided into small sections 
which are capable of being automatically cut in or out step by step, 
as the conditions require, to maintain a desired voltage at the indi- 
vidual feeder terminals. They will regulate up to ten volts above or 
below that of the bus-bars. The paper includes a diagrammatical 
representation of the apparatus and reproductions of records. 


The greater part of the discussion of the evening was on the paper 
by Mr. Bibbins, which is reserved to be printed in another issue with 
his paper. In discussing the paper by Mr. Eglin, Mr. H. M. Geer said 
that unnecessary blowing of fuses can be practically eliminated by a 
systematic method of fusing lines according to the connected load, 
and checking up the connected load on all fuses at regular intervals. 
The burning of cross arms due to leakage of current from the cases 
of iron cut-out boxes in wet weather may be reduced to a minimum 
by mounting the boxes on glass supports. Fuses should be restricted 
to the least heavily loaded branches, depending upon circuit-breakers 
or station fuses for protection from accidents on feeders or heavily 
loaded mains. Another class of accidents has been much diminished 
by first-class line construction combined with a system of regular 
inspection, which if made at intervals of one or two months, will 
often reveal prospective causes of trouble due to the erection of new 
buildings, stringing of wires by other companies with too little 
clearance, etc. Interruptions due to burnt-out transformers may be 
minimized by the use of lightning arresters located near the larger 
transformers, since troubles from overheating are very infrequent. 


Mr. Geer said that a cross arm similar in dimensions to the one 
described by Mr. Lukes has been in use in Chicago for a number of 
years with excellent results. Double-petticoat glass insulators, having 
an outside diameter of about 4% inches, have been used in Chicago 
on 4,000-volt, three-phase circuits for several years with excellent re- 
sults, but the deep-groove, double-petticoat insulator used on standard 
2,000-volt lines would probably serve the purpose equally well, as 
far as insulation is concerned. In Chicago, accidents due to lighting 
wires falling across telephone wires have been almost unknown. 

Mr. G. T. Hanchett said that one of the most prolific causes of acci- 
dents on lines running in suburban districts is the grounding wire 
on trees. He has seen limbs 6 or 8 inches in diameter burned com- 


pletely in two by wires, and also wires burned in two from resulting 
Mr. H. A. Wagner said that latest practice has shown the de- 


arcs. 
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sirability of numerous lightning protecting devices installed away 
from the station, in addition to those also used in the stations and sub- 
stations. In an experiment made on a railway in western Pennsyl- 
vania a lightning arrester were placed on every pole, care being 
taken to see that all ground and other connections were properly 
made. Observations made on each arrester after every storm showed 
that with four arresters per mile per conductor practically every light- 
ning discharge was taken care of. 

Mr. Paul M. Lincoln advocated relying only on the insulator for 
the line insulation. Burning out of pins can be prevented in two 
ways, one being to make the pin a perfect insulator and keep it so, 
and the other and better method to make it a conductor, as in that 
case the escaping current cannot generate sufficient heat to cause 
burning. Mr. M. P. Ryder said that his experience is that it is not 
safe to depend upon any wire insulation, whether of rubber or 
weather-proof. He considered, however, that weather-proof wire is a 
great protection in dry weather, and saves a good deal of trouble 
which otherwise would occur in service, and in this he was sup- 
ported by several others during the discussion. He considered that 
lightning arresters are not an absolute protection against lightning, 
and that it does not pay to use a great number of them, confining 
their use to the station end of the circuit and to the terminals. Ralph 
D. Mershon and Mr. Fremont Wilson very strongly condemned the 
use of weatherproof wire, and the latter criticised severely the 
Yonkers line of the North River Lighting Company, both on account 
of lack of proper lightning protection and from grounding on trees. 
He had noticed children taking shocks from trees, and in testing the 
circuit himself, he received a severe shock. Professor Sever dwelt 
on the danger from the crossing of high-tension wires with tele- 
phone and signal wires, and said that within a few days a 16,000-volt 
feeder wire at Joliet, Ill., fell across a telegraph wire and caused fires 
six miles in one direction and nineteen miles in the other, burn- 
ing two stations to the ground and setting fire to the switchboard of 
the telegraph company in Joliet. He had found that there are about 
260 fires on the Underwriters’ records caused by the crossing of signal 
and telephone wires with railway and other high-power circuits. 

Mr. H. G. Stott said that the grounding of any part of the sec- 
ondary network, especially the neutral wire, is the best form of pro- 
tection obtainable. When lightning strikes a high-tension line the oil 
transformer forms one of the best lightning protectors. Referring to 
a query why a transformer primary fuse will blow in a lightning 
storm, he said this is caused by the lightning jumping either between 
the turns of the transformers and short-circuiting the transformer, 
or if the secondary is grounded, jumping through the light insulation 
to that ground. He emphasized the desirability of concentrating all 
automatic apparatus in the power house or in substations. Mr. W. C. 
L. Eglin stated that he has experimented with many devices to keep 
wires from trees, but all have failed. He agreed with Mr. Mershon 
that weatherproof insulation is a farce, and should not be permitted, 
and he also agreed that the line insulation should be provided in the 
insulator and not in the pin, the latter being only expected to sup- 
port the insulator. His experience with lightning arresters has been 
that in the stations they are more effective than on the line, for 
the reason that they are kept in better condition. Mr. Mershon con- 
curred with several speakers who condemned the use of rubber 
gloves; they are an actual source of danger, as the men will depend 
upon the gloves and yet will not keep them in proper condition. 
Mr. Geer said that one point favoring the use of weatherproof wire 
is that in case of actions in court the fact that there is even weather- 
proof insulation on wire is of decided advantage to the company 
complained of. As to lightning protection, the results of experiments 
have shown that the average distance apart of arresters on the line 
should be about a quarter of a mile. In some cases, however, 
transformers have been burned out located not more than two or 
three hundred feet from a lightning arrester. In running through 
trees, some trouble may be obviated by a little trimming of the smaller 
limbs, or giving the wire somewhat more than normal sag, and in 
some cases it is advisable to use a porcelain tube about two feet long 
secured to a limb. Mr. Fremont Wilson cited a case where after 
lightning arresters had been placed a distance apart of a quarter of a 
mile no further damage from lightning occurred. 

ee 


Telephone Spring Jacks. 





As we go to press, telegraphic advices from Chicago inform us 
that the Western Electric suit against the North Electric Company, 
for infringement of Scribner and Warner patents relating to long and 
short springs in spring jacks for telephone switchboards has been 
dismissed and judgment for costs awarded against complainant. 

















DECEMBER 206, 1903. 


Montreal, the Greatest Centre of Transmitted Power.—IV. 
(Concluded. ) 


By Atton D. ADAMS. 





THE CHAMBLY POWER HOUSE. 
T Chambly two sets of bus-bars are provided at the switchboard 
A for the two-phase, 2,200-volt current from the generators. 
The low-tension side of the step-up transformers there may 
be connected with either of these two sets of bus-bars by means 
of motor-operated oil switches. Each of the eight main generators 


may be connected by its switch with either set of these bus-bars, 
but these generator switches are manually operated. The generator 





FIG. I.—FRONT VIEW OF CHAMBLY POWER HOUSE. 


switches, like those for the transformers, are of the oil type, with a 
separate brick and stone compartment for each pole. To provide 
air under pressure for the ten air-blast transformers, four blower 
sets are employed, each consisting of a 40-hp, 550-volt induction 
motor, direct-coupled to a pair of blowers, one at each end of the 
motor shaft. 

Of the eight alternators at Chambly, four were made by the Gen- 
eral’ Electric Company and are rated at 2,200 kw each, at 2,200 volts 
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is direct-connected to the horizontal shaft of four McCormic tur- 
bine wheels mounted together. Each of these turbines is 51 in. in 
diameter, and under the available head of 31 ft. of water operates 
at about 152 r.p.m. Two exciters, rated at 300 kw and 125 velts 
each furnish current for the magnet coils of the alternators. Each 
of these exciters is direct-connected to the horizontal shaft of twe 
27-in. turbine wheels, which are rated at 450 hp, and operate at 250 
r.p.m, under the water head of 31 ft. The set of wheels driving 
each main generator and each exciter is regulated in speed by a 
Lombard governor. Four of the above alternators, those made by 
the General Electric Company, have stationary armature coils and 





FIG. 3.—SETTING THE PENSTOCK TUBES. 


internal revolving magnets. In the case of the four Stanley alter- 
nators the armature coils are stationary, but this is also true for 
the single magnet coil of each machine, and the only revolving parts 
are the masses of iron that complete the several magnetic circuits. 
Eight alternators and the two exciters form a single row that ex- 
tends almost the entire length of the Chambly power house, and 
their shafts are all parallel. As may be noted from the above, the 
total rated capacity of alternators at Chambly is 16,800 kw. 





FIG. 


2.—VIEW UP STREAM FROM POWER HOUSE. 


The other four alternators are of the Stanley make, and 
All of 
these generators operate at a frequency of 63 cycles per second, 
this number of cycles having been adopted as a compromise between 
60 and 66 cycles, both of which frequencies were formerly found 
in the water power stations that now contribute to electrical supply 
in Montreal. By lowering the speed of revolution a little for some 
generators and raising it a little for others it became possible to 
operate the several water power stations in multiple at 63 cycles 
per second. Each of the eight alternators at the Chambly station 


two-phase. 
each has a capacity of 2,000 kw, at 2,200 volts two-phase. 





FIG. 4.—VIEW DOWN STREAM FROM POWER HOUSE, 


a7 


The room thus occupied by the generators is about 277 


and 28 ft. wide. At nearly the same level with the generator room 
and on its upstream side, but separated from it by a water-tight wall 
of concrete 4 ft. thick, are the compartments for the horizontal tur- 
bine wheels. The shafts of the main wheels are located 17 ft. above 
the tail-water level, and each shaft passes into the generator room 
through a water-tight bulkhead of cast iron. From each pair of 51-in. 
turbine wheels, of which there are two pair on each shaft, a draft tube 
of 10 ft. 3 in. diameter passes down to the tail water. Top, bottom 
and sides of the wheel chambers are all of concrete, and the roof 


ft. long 
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of these chambers rises on its outside to an elevation of 19.5 ft. 
above the floor of the generator room. The concrete floor thus 
formed by the roof of the wheel chambers is about 20 ft. 4 in. wide 
between the plain of the wall on the upstream side of the generator 
room and the upstream wall of the upper part of the station. This 
elevated floor over the wheel chambers is about 305 ft. long and 
carries the switchboard in its central portion and the transformers. 
Underneath that particular portion of this elevated floor that is 
nearest to the generator room, parallel to that room, and directly 
over the water wheels that are nearest to the wall that sepa- 
rates the generator room from the wheel chembers, there is a 
tunnel 6 ft. wide and 6.5 ft. high. Into this tunnel, which runs 
beneath the switchboard and the transformers, cables between the 
switchboard, transformers and generators are brought Along the 
top of the concrete wall that separates the generator room from 
the wheel chambers there is a row of steel columns that extend to 
the lower cord of the roof trusses. These columns serve to support 
a track for one end of the traveling crane, and the track for the 
other end of this crane is carried by steel columns al@pg the down- 
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upper part of the wall on the upstream side of the station, its width 
shrinks to 51.5 ft. over both outside walls. The steel roof trusses 
span these walls and the lowest cords of these trusses are 34.5 ft. 
above the floor of the generator room. Foundations of this power 
station are of concrete up to and including the floor of the generator 
room on the downstream side, and up to and including the roof of 
the wheel chambers. These concrete wheel chambers have a total 
length of 42.5 ft. up and down stream, and of this length 20.5 ft. 
is outside of the upstream wall of the top portion of the power 
house. Above the concrete foundations the walls of the power house 
at Chambly are of brick with vertical steel columns set into them 
to support the roof trusses. Beneath the upstream side of the power 
house there are ten wheel chambers for the eight sets of large wheels 
and two sets of smaller ones. Beneath the downstream side of the 
power house there are seventeen archways through which the draft 
tubes of the several sets of wheels pass between the wheel chambers 
and the tail water. 

Each pair of the 51-in. turbines has its own draft tube of 10 ft. 
3 in. diameter, and each pair of 27-in. wheels has a draft tube of ap- 


Fic. 5.—INTERIOR View CHAMBLY Power House. 


stream wall of the station. This crane is provided with electric 
motors for both hoisting and conveying purposes, and sweeps the 
entire generator room. 

In effect the water power station at Chambly forms a part of the 
dam across the Richelieu River by which the head of water is main- 
tained. This dam, considered as a whole, starts from the west side 
of the river in a direction approximately at right angles with the 
bank and continues thus until it is more than half-way across the 
stream. Then the dam makes a turn at approximately right angles, 
and continues down stream nearly parallel with the east bank for 
perhaps 1,000 ft. At the end of and at nearly right angles to this 
second part of the dam comes the power house, which extends to 
the east bank, and thus completes the dam. About 30 ft. of the 
length of the water power station rests on the bank, and the re 
mainder of its 308 ft. of total length is built up fromthe bed rock 
of the river. Up and down stream the width of the station foun- 
dations is 82 ft., and this narrows to about 72 ft. at the floor level 
of the generator room and the wheel chambers. Qn a level with 


the top of the arches over the wheel chambers, whence rises the 


5 


proximately 5 ft. diameter. There is thus one archway under the 
generator room for each of the larger draft tubes, and also one arch- 


way for the pair of smaller tubes. 

At the upstream end of the wheel chambers is the steel rack to 
keep ice and other floating objects away from the wheels. This 
rack is 269 ft. long and has a vertical height of 23.5 ft. From the 
foregoing it may be seen that the flow from head to tail water is 
directly underneath the power house from the upstream to the down- 
stream side. As at first constructed, the wheel chambers contained 
the open turbines, but this has recently been changed and a steel 
penstock with gate has been provided for each set of wheels. Near 
the river end of the power house a set of waste gates in the dam or 
forebay wall, through which water may be drawn off into the main 
channel of the river, are located. The long portion of the dam 
running up and down stream, as well as the shorter portion that 
crosses the main channel, was originally built entirely of concrete, 
save that small iron rods were buried at intervals in the mass to 
increase its strength. Results with this construction have not been 
entirely fortunate. Some time after the completion of the dam, that 
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portion containing the waste gates, near the power station, gave way 
and had to be rebuilt. On December 1, 1902, that portion of the 
dam across the center of the main river channel broke loose and 
moved some rods down stream in a mass, leaving a clear gap from 
the bed of the river up for the escape of the water. This detached 
portion of the dam, bristling with the iron rods that were intended 
to hold it together, still stands alone in midstream, a monument to 
its builders. Repair of this break has only recently been completed, 
and meantime great loss has been sustained through inability to 
operate the 16,800-kw capacity of generating equipment at the power 
station. While a new section of dam was being constructed in the 
gap at midstream, a wide apron of timber and stone has been laid 
along the side, next to the main river channel, of that part of the 
dam that extends for more than 
1,000 ft. up and down stream. As 
this very large piece of concrete 
dam work stands, whether from 
improper design or poor materials, 
it may fairly be said to illustrate 
to a conspicuous degree the way 
not to do it. 

Lachine Rapids on the St. Law- 
rence River, between the Island 
of Mantreal and the south bank 
of the stream, is the site of the 
second water power station owned 
and operated by the Montreal 
Light, Heat & Power Company. 

At this station the head of water 
on the wheels, about 16 feet, was 
obtained by an unusual construc- 
tion. The St. Lawrence River at 
this point passes through a long 
series of rapids with no great fall 
i nany one place. To render a 
portion of the water available for 
power purposes, a large break- 
water, perhaps a mile in length, 
was constructed up and down river 
through the rapids between the 
island of Montreal and the south 
bank, but nearer the former. At 
a point nearer to the down stream 
than to the up-stream end of this 
breakwater a power station and 
dam was thrown across that por- 
tion of the river between the break- 
water and the Montreal bank. 
Water in that portion of the St. 
Lawrence between the breakwater 
and the Montreal shore must ob- 
viously pass through the power sta- 
tion on its way down stream, and 
in thus passing it is made to fall 
through a long row of water 
wheels. The head of water being 
so small, only 16 feet, it was neces- 
sary to devise some way in which 
a reasonable speed of revolution 
could be obtained for the electric 
generators. The plan adopted was 
to use single vertical turbine 
wheels, and to drive each gener- 
ator direct connected to a long 
horizontal shaft, which is in turn 
connected by bevel gears with the 
vertical shafts of six turbine 
wheels. As originally designed 
each horizontal shaft with its con- 
nected generator had a speed of 
180 revolutions per minute. Each 
of the 51-inch vertical turbine 
wheels geared to this horizontal 
shaft had a speed of about 77 revo- 
lutions per minute. 

The water-power station at La- 
chine Rapids was designed for 
twelve generators of 750 kw capa- 
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and these changes must be compensated for by different currents and 


installed. To drive twelve generators in the way stated, each having degrees of saturation in the alternator magnets, in order to maintain 


a horizontal shaft geared to six vertical wheels, it was thought desir- a constant alternating voltage. With a view to these changes of 
saturation in the magnets of alternators, these magnets were so de- 


signed that at full speed and voltage their degree of saturation is 
below the usual figure. 

The distance from the Lachine power house to the sub-stations in 
Montreal is so short that no step-up transformers are employed to 
raise the voltage of 5,000 developed in the armature coils of the 
alternators, and energy at this pressure is delivered to overhead lines 
for transmission to the McCord Street and the central sub-stations. 
These lines are carried in large part by steel poles with wooden 
cross arms. In this case the steel poles are built up of structural 
shapes, and are erected from roo to 125 ft. apart, as might be done 
with wooden poles. 

Up to 1902 the transmission line between the water power plant 
at Chambly and the central sub-station in Montreal was operated at 
12,000 volts, and in this line there were 12,000 ft. of cable in pipes 
weir Ben and conduits under ground and under water. This 12,000 ft. of cable 
100% 36.6% Trans. Trans. Trans. Trans. was all of the single-conductor type, each conductor consisting of 

oe or eragan 37 strands equal to 00 copper wire. In each cable the stranded con- 

FIG. 8.—DIAGRAM OF WATER RHEOSTAT CONNECTIONS. ductor was insulated with vulcanized rubber compound to a thickness 
of % in., and then with two layers of rubber tape. Outside of the 
tape came a seamless covering of lead 3/32 in. thick. This cable 


city, each, but only eight of these generators have thus far been 
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able to arrange the generators in three groups, each group being two 
generators wide and two long. Between these three groups of gen- 
erators and beyond each group extend their Transformer Panel 8.7.8 Load Panel’ 5 Load Panett Transformer Panel” 243 Ground Detector Panel 
horizontal shafts, so that there are two long, a 
parallel rows of these shafts with six shafts 
in each row. To house generating equip- 
ments aranged in this way requires a long, 
narrow building, and the power station at 
Lachine Rapids is accordingly 1,000 feet 
long and 50 feet wide in the main part. At 
the three points where the groups of gen- 
erators are located, the width of the power 
station is increased to about 70 feet, and the 
switchboard is in one of these wider por- 
tions. Each of the alternators now installed 
at this power station is of General Electric 
make with internal revolving magnets, and 
is rated at 750 kw and 5,000 volts, three- 
phase. The original frequency of 60 cycles 
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per second has been increased to 53 cycles —— Delano = a @7 
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if . : ° . To Distributing Switchboard = 
2 plant may operate in multiple on the distri- SS 
bution lines in Montreal with the plant at FIG. 10,—LOW-TENSION TRANSFORMER SWITCHBOARD. 


Chambly, where the original frequency of 

66 cycles per second was lowered to 63 for a like reason. 
As may be seen from the above, the total capacity of alternators in 1902. 

now at the Lachine station is 6,000 kw. Four exciting dynamos are 


was installed in January, 1898, and continued in use until some time 
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provided for these alternators, each being rated at 75 kw and 90 to 
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i named was provided for at each exciter because the available head The lead sheath of the cable contained 3 per cent. of tin, but had 


of water at the Lachine power house is subject to much variation, no outside coating or covering. A part of this cable was laid in 
causing changes in the speeds of both the alternators and exciters, creosoted wooden boxes, and a part in iron pipes. During the entire 
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four years that this cable was in use carrying a current of 12,000 
volts, two-phase, there was no failure. Furthermore, during 14 
years of this time, the only method used to protect the cable from 
lightning discharges was that of barbed wires strung on the poles 
that carried the overhead conductors, and connected to a ground wire 
at each pole. As the territory between Chambly and Montreal is 
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FIG. 12.—SECTION THROUGH DISTRIBUTING BOARD. 


subject to frequent and severe thunderstorms, this freedom from 
injury to the cables is of interest as bearing on the protection afforded 
by barbed wires against lightning. 

On the 25,000-volt transmission circuits between the power house 
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have given no trouble by puncturing, and no arcs have started between 
the wires. Telephone service with its wires on the same poles with 
the power circuits is satisfactory, but has been found more subject 
to noise in wet than in dry weather, and with heavy than with light 
current on the line. No one has been hurt by electric shock while 
using a telephone. Repairs on the transmission circuits have been 
made at all times of day and in all kinds of weather without injury 
to workmen, but during such repairs no energy is sent over the wires 
on the poles where work is being done. The transmission line is 
patrolled three times a week. 

For the purpose of testing the new transformers at the Chambly 
plant and the sub-station, and also the two 25,000-volt transmission 
lines, a rather novel plan was adopted. At Chambly, near the power 
house, three 40-ft. cedar poles were fastened together in the form 
of a triangle, and from each of the three corners a plate of iron 
214 in. wide, % in. thick, and several feet long was suspended in 
running water, so that the plates were about 50 ft. apart. The 
three conductors of one transmission circuit were then con- 
nected respectively to these three iron plates. At the central 
sub-station in Montreal the other ends of these same conductors 
were connected to the high-tension coils of a group of trans- 
formers. The other transmission circuit was connected to the 25,000- 
volt coils of a group of transformers at the Chambly power house, 
and to the high-tension coils of a group of transformers at the central 
sub-station. The 2,400-volt coils of the two groups of transformers 
at the sub-station were also connected. In this way energy delivered 
to the group of transformers at Chambly was transmitted to the 
sub-station, through the two groups of transformers there, and then 
back over the other line to the metal plates in the water at Chambly. 

The foregoing facts concerning the largest electric water power 
system in the world have been collected through the kind co-operation 
of Mr. H. H. Henshaw, secretary and treasurer; Mr. P. G. Gossler, 
superintendent and engineer, and various employees of the Montreal 


Light, Heat & Power Company. 


Radium Notes From England. 


A special cable dispatch to the New York Sun of December 19 
says: Discoveries are now coming thick and fast. One which un- 
fortunately has escaped is puzzling a well known electrical investi- 
He was experimenting a few weeks ago with a large vacuum 
tube containing, as he supposed, vapor mer- 
cury, such as he used in an electric light. 
He connected the battery and obtained a 
brilliant white light. He disconnected the 
battery, and to his astonishment the tube 
continued to shine as bright as ever. The 
wonderful light continued for ten days, the 
experimenter all the time trying to solve 
the mystery. Then the whole connection 
pi was accidentally broken, and all attempts 
ie = ie thus far to reproduce it have failed. 
CFatcuine witty The scientific world seems almost dum- 
fina founded at Prof. William Ramsay’s dis- 
covery that the elements are, after all, trans- 
mutable. It is felt that what has been re- 
A hese bee garded as one of the foundations of science 
has been destroyed. Prof. Oliver Lodge 
now launches the following stupendous 
theory: “There are those who have sur- 
mised that matter is, after all, only the 
weapon and vehicle of mind. The way it 
interprets itself to our consciousness 
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FIG. 13.—DISTRIBUTING FEEDER SWITCHBOARD. 


at Chambly and the central sub-station in Montreal switching is done 
only when there is no load. All switching of transformers under load 
is done with their low-tension coils, and this has given satisfactory 
results. No fuses are employed in these high-tension lines. Oper- 
ation with a grounded neutral to protect transformers has led to no 
trouble with the transmission circuits themselves or with nearby tele- 
phone wires. In spite of the high voltage on this line the insulators 
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through the sense of the organs gives no 
clue to its nature. A motion and alteration 
of the configuration of the molecules of our 
brain are believed to accompany every act 
of thought. It will be, at any rate, a sug- 
gestive analogy if a material process of an 
essentially similar sort is found to be occurring throughout what 
we know as the inorganic world—the world of dead matter—and 
we should begin to ask, Does all this motion correspond to some 
universal thought or mental activity likewise?” Not the least inter- 
esting thing about the new work in radium has been this zeal exhibited 
in making the discovery apply to all the old and new theories in meta- 
physics as well as physics. 
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Application of Single-Phase Alternating Current for 
Traction and Railway Service. 


By B. G. LAMME, 


HE present direct-current railway system has limitations in volt- 
“a speed control, etc., which have long been recognized by 
the electrical profession. Many systems have been devised 
with more or less success—generally with less—in order to over- 
come these limitations, so that the possible field for the direct-cur- 
rent systems could be extended. It has also been recognized by some 
of those familiar with the problem that a single-phase alternating 
current motor having the characteristics of a direct-current series 
motor would at once furnish a means of attaining many results now 
impossible with the direct-current system. Such a motor obtained, 
then the voltage limitation can at once be removed, as the trans- 
forming properties of alternating current can be brought into use. 
Also economical operation at any desired speed can readily be ob- 
tained through the same property of alternating current. Further- 
more, the use of single-phase permits a single overhead wire where 
track return is used, thus retaining a most valuable feature of the 
direct-current system. It is thus evident that a motor of this char- 
acter will permit the. retention of most of the present advantageous 
features of the direct-current system, and also enables the use of 
other features not permissible without great complication and ex- 
pense with the present direct-current system. 

There has been perfected only one class of single-phase motors 
which possess the characteristics of the direct-current railway motor, 
and this one class of motors very closely resembles the direct-current 
machine in the general features. These motors may all be given the 
general name of commutator type single-phase motors, as all of them 
have commutators on the armature or rotating member, and the 
armature is provided with a direct-current type of winding. Some 
variations from the usual types of armature windings have been pro- 
posed, but the various direct-current types have proven most suc- 
cessful. 

All these commutator types of motors, which have the variable 
speed characteristics suitable for railway service, may be broadly 
classified as belonging to the series type. By this we mean that the 
field or exciting current is in series with the armature circuit, 
either directly or through transformer action, either in the motor 
itself or outside the motor. The series type of motor can be sub- 
divided into two classes, viz., the: straight series motor, in which 
the current in the field wholly or partly passes through the arma- 
ture, or vice versa; and those in which the field or armature forms 
a secondary circuit, the primary of which can be either part of 
the field structure of the motor, or may be outside of the motor. 
All these motors—whether of the straight series or of the trans- 
former type—have the property that the field magnetism varies with 
the load, although not necessarily in direct proportion. Hereafter 
we will refer to these two types, as the straight series and. the 
transformer types of motors. All these motors are related to a 
greater or less extent in their characteristics, and in many. instances 
one type can be readily changed to the other type. In fact, by clos- 
ing a single switch, we have changed a straight series motor into 
the transformer type with the armature closed on itself, forming a 
secondary circuit, with a change in performance apparently due 
only to the amount of material in the magnetic circuit being insuf- 
ficient for the best performance as a transformer type. 

In these commutator type single-phase motors, the two most im- 
portant elements, besides the speed characteristics, are the efficiency 
and the power factor. The efficiency of such motors will usually 
be less than that of a direct-current railway motor of the same 
output. The losses in one of these alternating-current motors can 
be considered as made up of the following elements: 

First.—Iron loss due to reversals of magnetism in armature and 
field at the frequency of the supply circuit. 

Second.—Armature iron loss due to variations in’magnetism de- 
pendant upon rotation of the armature. 

Third.—Iron loss in the surface of field and armature due to the 
bunching of magnetic lines from the teeth of either element. 
Fourth.—Losses in field windings. 

Fifth—Loss in armature windings. 

Sixth.—Brush losses, 

Seventh.—Friction and windage. 

Comparing these losses item by item with those of a direct-cur- 





eh dads er one reseed 
ees She eee aed 





ELECTRICAL WORLD ano ENGINEER 1043 


rent motor, we see at once that certain losses will necessarily be 


greater than in the direct-current motor. 

First.—Iron loss due to the frequency of the supply circuit 
and induction in the primary element. No such loss exists in a 
direct-current motor, as the machine is excited by continuous cur- 
rent. This loss in the alternating-current motor will not be a rela- 
tively large per cent, unless the motor is worked at a very high 
induction, or unless the construction of the magnetic circuit is such 
as will allow eddy current losses. It is at once evident that the 
field magnetic circuit must be laminated as completely as the arma- 
ture circuit, and that there are no local circuits permissible in the 
field structure. It is also evident that a field structure of a straight 
series motor will, in general, have lower losses than of the trans- 
former type, where the field itself forms part of the transformer, as 
in this latter case the total induction in the field structure will gen- 
erally be greater than in the series type. 

Second.—Armature iron loss due to variations in magnetism de- 
pendant upon rotation of the armature. There will be a loss in the 
armature due to the alternating magnetism from the primary or 
field circuit. This can be charged against the field loss or primary 
loss, aS maintained above. In addition to this loss, there is a loss 
due to the rotation of the armature in the field. This will be de- 
pendent upon speed of rotation, inductions in the core, teeth, etc., 
and in general will practically average the same as that of a direct- 
current motor of same capacity. 

Third.—Iron loss in the surface of field and armature due to the 
bunching of magnetic lines from the teeth of either element. This is 
a loss which appears to some extent in the field pole face of direct- 
current machines, due to the bunching of the lines from armature 
teeth. This loss is relatively small on direct-current machines, if 
the poles are properly laminated and if the air gap is relatively 
large compared with the width of the armature slots. This loss in 
direct-current motors is included in the armature iron loss meas- 
urements, due to the methods generally used for determining iron 
loss on such motors. This loss will appear in the field surface or 
face of the alternating motor, and may be considerably greater than 
in the direct current, if a smaller air gap is used than in direct-cur- 
rent practice. By air gap we mean clearance from iron to iron. 

If the field structure is of the slotted type, the slots being of such 
form as to give bunched lines, then there will also be a loss in the 
armature surface due to the bunching of these lines. It should be 
noted that the frequency of the secondary currents set up by the 
bunched lines from armature or field teeth is generally very high 
compared with the frequency of the supply circuit, or of that due 
to the rotation of the armature in the field. We believe that in gen- 
eral the loss due to the bunched lines will not be much greater in 
the alternating-current single-phase motor than in the direct-current, 
except where very small air gaps are used on the alternating-current 
motor. 

Fourth.—Loss in field windings. This loss is very similar to that 
in direct-current machines, as the amount of copper in the field 
windings will generally be no greater than on direct-current motors 
of same capacity, and may even be considerably less. The straight 
series motor will generally have a lower copper loss than the trans- 
former types where the field structure is used as the primary of the 
transformer. 

Fifth—Loss in armature windings. The loss in the armature 
windings will be very similar to that in a direct-current machine, 
as far as the working current is concerned. In addition to the 
working current, there may be secondary currents in the armature 
turns short circuited by the brushes, which still further increase the 
armature loss. The resultant armature loss may, therefore, be some- 
what greater than on a corresponding direct-current machine, unless 
the normal resistance of the armature winding is reduced below 
that of a corresponding direct-current machine. In practice the loss 
in the armature winding is made practically equal to that of the 
direct-current machine, in order to avoid increased heating. 

Sixth—Brush losses. The brush losses due to the reversal of cur- 
rent in the single-phase alternating-current motors are generally 
somewhat greater than in a direct-current motor. Such motors are 
usually wound for a comparatively low voltage on the armature, 
and thus greater brush capacity is required than in direct-current 
practice. The brush losses are thus increased, due to the greater 
number of brushes, and in addition there may be local currents in 
the short-circuited coils, which. may produce additional loss in. the 
part of the brush next to the commutator. In practice this loss is 
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evidently comparatively small, as our experience shows no signs of 
deterioration in the brushes in regular service. Therefore, the in- 
creased brush loss may be considered as principally due to the in- 
creased number of brushes required. 

The brush loss due to the local currents in the short circuited 
turns can be reduced considerably by the use of very narrow brushes, 
a brush spanning one bar or even less. With such a brush there 
would be short-circuiting only while the brush is bridging two 
bars, while at intermediate positions there would be no local cur- 
rent. As, in general, the commutators of such motors have a rela- 
tively large number of bars, this would mean a very thin brush, pos- 
sibly less than one-quarter inch in thickness. Such brushes we con- 
sider too thin for street car purposes, as any roughness on the 
commutator would tend to break the brushes. In some of our very 
early experiences with such motors, we used brushes of one-quarter- 
inch in thickness, but found they required entirely too much at- 
tention, and therefore they were abandoned in favor of brushes of a 
thickness corresponding to direct-current practice, the later de- 
signs of motors permitting the use of such brushes. 

Seventh.—Friction and windage. The friction in bearings and the 
windage loss in such motors will be very similar to the correspond- 
ing losses in direct-current motors, but the brush friction loss will, 
in general, be somewhat greater, due to the increased brush ca- 
pacity. Also the large number of commutator bars generally used, 
tends to increase brush friction to some extent. 

It is evident from the above considerations that the various losses 
in different parts of the single-phase alternating-current motors are 
either equal to or greater than the losses in the corresponding direct- 
current motor, although no individual loss, except that due to the 
reversal of magnetism in the field, may be much greater than in the 
direct-current motor. The sum total of the slight increases make a 
difference of from one to five per cent in the efficiency of the 
motor, this difference being less with larger motors. 

The frequency of the supply circuit also has a small effect on the 
efficiency, although the relation of the losses in the various parts 
is so involved that no definite figure can be given for this effect. 

The losses in the single-phase motor are, to a certain extent, de- 
pendent upon the speed at which the motor is operated, with a 
given current and torque. Assuming a given current, with the 
motor running at reduced speed, we can note the effect on the losses 
as follows: 

The iron loss due to the frequency of the supply circuit is changed 
but little. The iron loss due to changes in magnetism in the arma- 
ture and due to bunching of lines from the teeth are very consider- 
ably decreased due to the lower armature speed. The losses in the 
field and armature windings are practically unchanged, and short- 
circuit loss in the brushes is not greatly changed. Friction losses in 
brushes, bearings and windage are all decreased. Therefore, at lower 
speed, the actual losses in the motor are considerably decreased, but 
not in proportion to the decrease in output of the motor. Therefore 
the efficiency decreases slightly with the reduction in speed with a 
given torque, this efficiency decreasing more rapidly the more nearly 
the zero speed is approached. 

With changes in load, with a given voltage applied the efficiency 
curve has very much the same shape as the efficiency curve of a 
direct-current motor, starting low at light load and high speed, 
and rising to a maximum, and then falling off considerably at very 
heavy overloads. 

After efficiency, the next most important consideration in the 
performance of such motors is the power factor. This is a feature 
which does not appear at all in direct-current machines, as the ap- 
parent input in such motors represents true energy. In the single- 
phase railway motor the apparent input in general does not all rep- 
resent true energy, as a certain component of the input is required 
to magnetize the motor, and this component represents practically 
no energy. Also magnetic leakage in the alternating-motor repre- 
sents a component of the apparent input which is practically wattless. 

In a straight series motor a certain magnetizing current is. re- 
quired with a given field winding. The alternating flux through 
the field winding sets up alternating e.m.f.’s which lag practically 
90 degrees behind the energy component of the motor, and the 
product of the field current by the field voltage thus represents a 
wattless component of the input of the motor. With increase of 
load, the field current increases, the induction increases, and there- 
fore the field volts also increase. The wattless component in the 
field thus varies with the product of two values which are both in- 
creasing with the load. The energy supplied to the motor increases 
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approximately in proportion to the current supplied. Therefore, 
the wattless component in the field increases more rapidly than the 
energy component. Consequently, if this were the only wattless 
component in the motor, the power factor would decrease with the 
increase of load and would be highest at no load. Other wattless 
components of the input are represented by the cross magnetizing 
effect of the armature, if such exists, and by the stray field around 
the windings. As these effects will also increase more rapidly than 
the energy component, it is therefore evident that the power factor 
in this type of motor will be highest at no load or at highest speed, 
and will decrease with the load or speed with a given voltage ap- 
plied. But if the windings are so proportioned that the wattless 
component at the rated capacity is relatively small, then a high 
power factor will be obtained at the rated load and speed. At lighter 
loads and higher speeds the power factor would be considerably 
higher. Such a motor can give very high power factors at half 
loads with correspondingly increased speed. If the motor is oper- 
ated at lower voltages, then the power factor at a given speed will 
be very nearly the same as when operated at the same speed at a 
higher voltage and higher load. Therefore, it is evident that as 
the speed is reduced, no matter what load is carried, the power factor 
will be decreased, and at start the power factor will be lowest, as 
the energy component in this case represents only the losses in the 
motor. We have tested a 100-hp motor showing 92 per cent power 
factor at 100 hp, and approximately 98 per cent power factor at one- 
half load, the voltage being the same in both cases. This question 
of power factor is largely a question of design, as the magnetizing 
or exciting compound of the input depends upon the air gap, amount 
of material, etc. In general, larger air gap means more exciting 
current. 

The magnetic leakage in these motors may be relatively high, or 
may be comparatively low, this being to a considerable extent a func- 
tion of the design of the motor, just as in all alternating-current 
machinery. Generally it is made as low as possible without sacrificing 
other important features. 

If the armature cross induction in a series motor is large, due 
to excessive armature ampere turn per pole, small air gap, etc., the 
armature self-induction will be large. Increasing the number of poles 
will reduce the cross-magnetizing effects, but at the same time will 
require somewhat smaller air gap, or increased excitation. These 
two features are, therefore, to a certain extent balanced against each 
other. 

There are various schemes for improving the power factor of the 
commutator type single-phase motors. These are generally most ef- 
fective at high speeds, but at start or at very low speeds the im- 
provement is small. In certain designs of both straight series and of 
the transformer type motors, the magnetizing current can be sup- 
plied in whole or in part to the armature circuit instead of the 
field magnetic circuit by means of brushes on the commutator. At 
certain speeds, this current can be supplied at a considerably re- 
duced voltage, thus requiring a reduced magnetizing input compared 
with excitation applied to the field. This excitation can be supplied 
from the secondary of a series transformer, the primary being in 
circuit with the primary winding of the armature. The armature 
excitation will thus vary as the field excitation would normally 
vary, thus giving the varying field induction, and the series speed 
characteristics. While this arrangement is effective in improving 
power factor at certain speeds, yet, as a rule, this gives the least 
effect at the time when it is most required, viz., at start and at very 
low speed. This method also requires a second system of brushes 
on the commutator, thus spacing the brushes on the motor the same 
distance apart as if double the number of poles were used. For 
instance, a four-pole motor would have brushes spaced 45 degrees 
apart instead of 90 degrees. At start there should be practically the 
same input required for magnetizing, whether the current is supplied 
to the armature or to the field. 

Comparing the straight series with the transformer type of motor, 
it should be noted that the straight series motor requires less mag- 
netizing current, as the magnetizing current is only supplied to one 
element of the field. With the transformer type of motor a mag- 
netizing field must.be furnished as in the straight series, but there is 
also a second field set up due to the transformer action, and this 
also requires a magnetizing current. In other words, it may be 
considered that there are two magnetic fields set up, approximately 
00 degrees apart, each field requiring.a certain magnetizing current. 
These two fields may he. considered as forming one resultant field 
of higher value than either of the components, with a magnetizing 
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current of higher value than either component. In the series motor 
the transformer part of the field can be made to practically disap- 
pear, only the exciting field remaining; the resultant induction is, 
therefore, much less than with the transformer type, the field having 
an approximate average value of 70 per cent of that of the trans- 
former motor, the magnetic circuit being reduced in proportion. 

It thus appears that the straight series motor can be made to give 
a somewhat higher power factor than the transformer type, with the 
field used as a transformer, and this is obtained with somewhat less 
weight. This difference in power factor could be compensated foi 
at higher speeds by some means of excitation applied to the arma 
ture through the commutator, as indicated above. But for traction 
service, where the least weight with great compactness of design, is 
desirable, it appears to us that the straight series motor possesses 
some advantages. The transformer type of motor with the trans- 
former in the motor itself can be compared with the straight series 
motor with a separate transformer, if high voltages are to be used 
on the line. We consider that a number of more compact motors 
under a car with One separate reducing transformer forms a more 
suitable combination than a similar number of larger motors, each 
with its transformer inside itself. 

There is one other method of improving the power factor on these 
motors, and that is by the ‘use of resistance in series with the 
motors. If the voltage on the motors is controlled by the use of an 
external rheostat, as in common with direct-current motors, then 
the power factor with a given torque will be constant and inde- 
pendent of the speed. With a given torque the wattless component 
of the input of the motor is practically constant independent of the 
speed, and if the speed is controlled by rheostatic loss, then the 
energy component will also be practically constant, and the power 
factor can be made higher at all loads. This may appear to be a 
good feature to those who have not considered the problem care- 
fully, but it is a fact that a high power factor obtained in this way 
represents a less desirable condition than the low power factor which 
would be obtained if the rheostatic method of starting were not 
used. With a given wattless input from the circuit, the best possible 
condition as regards effect on the supply system is that represented 
by the minimum expenditure of energy. A wattless component has 
a certain effect on the regulation of the system, and any improve- 
ment in power factor by increasing the energy component means 
that much additional effect on the supply system. 

It is surprising that so many are so imbued with the idea of 
high-power factors that they are even willing to obtain it by in- 
creasing the losses in’ the apparatus, thus in reality increasing the 
load on the system. A high-power factor obtained by rheostatic 
control would represent no more advantageous condition than the 
use of resistance in series with an induction’ motor, when run- 
ning, to increase its power factor. If a permanent resistance con- 
nected be parallel with an inductance motor, it will not increase 
the power factor of the motor itself, although any measurements 
of the input to the motor and resistance will show a higher power 
factor than that of the motor itself; but anyone can readily see the 
absurdity of this combination, although it does raise the power fac- 
tor. The use of resistance in series with a motor in order to give 
higher power factor at starting would represent a similar absurdity, 
although it would not be as evident on the face of it. 

Leaving out the question of power factor, the rheostatic method of 
starting and controlling the motor will, in certain instances, possess 
advantages over other methods, especially where the loss in the 
rheostat will average but a small part of the total power expended 
over a given period. This method of operation should not neces- 
sarily be abandoned in all cases, simply because voltage control can 
be obtained. 

The next point, and one which is of considerable interest to the 
electrical fraternity ‘at large, is the question of commutation in 
the commutator type of single-plfase alternating-current motor. Tn 
the early times in’ the electrical business it was discovered that 
there were many things that could not be done with alternating 
current, and among these was the commutation of alternating cur- 
rent without excessive sparking. This opinion has become so well 
established that at the present time many engineers are very doubt- 
ful of this point. This opinion is based principally upon experi- 
ments in commutation of alternating current, mostly made many 
years ago, and not upon the theory of commutation itself. In many 
cases it was considered that the alternating current had some mys- 
terious property which caused sparking when attempts were made 
to commutate it. 

If we go‘hack to the early periods we also find many things which 
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could not be done with direct current, but which are done at the 
present time. I well remember the time—about thirteen years ago 
—when I was informed by a number of the leading engineers of 
that time, that it was useless to consider the construction of slotted 
armatures for railway generators of the then gigantic size of 200 kw. 
At that time the Westinghouse Company had a railway armature 
of this size almost completed, and this advice was very discouraging. 
But as the armature was so nearly ready to test, it was decided to 
assemble the machine and find out how badly it would work. The 
result of the tests was such that the Westinghouse Company im- 
mediately abandoned the surface wound type of direct-current arma 
ture in favor of the slotted type. Other companies probably had 
similar experiences, for the slotted type is now almost universally 
used. ‘The above is merely given as an illustration that in direct- 
current apparatus many early opinions have been abandoned. If one 
of the 200-hp New York Subway motors had been attempted ten or 
twelve years ago, conclusions undoubtedly would have been drawn 
by many engineers, showing the absurdity of attempting to make high 
class motors of this size. 

In the same way advances in the art have lead to a more complete 
understanding of the underlying principles of commutation among 
those interested in the design of commutating apparatus, although 
such knowledge, except in a general form, is limited to a small num- 
ber of engineers. Very few of all those who handle modern direct- 
current generators or motors, really know why their machines com- 
mutate so much better than some of much older designs which were 
apparently built on the same lines. 

Motor designers with a wide experience in the problem of com- 
mutation are now awakening to the fact that commutation of alter- 
nating current does not furnish a set of new and mysterious phe- 
nomena, but that the laws which apply to direct-current commuta- 
tion also apply to alternating-current commutation, and that the 
problem is one of degree principally. If a continuous current of X 
amperes have its direction reversed in a coil without sparking as 
the coil passes under the brush, then there should be no difficulty in 
reversing this current if it varies periodically from X amperes to 
zero and up to X amperes again. The trouble is that when opinions 
on commutation of alternating current were originally formed it 
was not known how to commutate the current of X amperes. 

The principal difficulty in commutation of alternating-current 
motors has been the presence of local secondary currents in the coils 
short-circuited by the brushes, such currents being due to pulsating 
or alternating magnetism through the short-circuited coils. Various 
arrangements have been tested at different times for lessening the 
effect of these secondary currents. Such motors are usually built 
with a comparatively large number of commutator bars, with a very 
small number of armature turns per bar, to lessen the effect in the 
short-circuited coil. Very narrow brushes have been tried in order 
that the period of short circuit may be lessened, and two or more 
parallel windings forming the so-called “Sandwich” type have been 
tried. These windings lie side by side on the core, but are practically 
independent of each other and connect to alternate commutator bars, 
or to every third bar, etc., dependent upon whether two or three 
parallel sets are used. With two of such parallel windings on a core 
a commutator brush of a width slightly less than one bar could be 
so placed that it would never short-circuit a coil of either winding. 
In this case the brush passes from one winding to the next, and 
breaks connection with the first winding before passing to the next 
bar of the first winding. With this arrangement the short-circuit- 
ing of the coils would be diminished, but the type of winding is one 
which we do not consider satisfactory for railway motors. We 
consider that this is simply transforming the trouble due to the 
short-circuited coil to another trouble which would in the end be 
just as serious, viz., the tendency of such windings to produce black- 
ening and pitting of the commutator bars. Such an arrangement 
would require very thin brushes if but two parallel windings were 
used, while with three parallel windings the brush could have a 
thickness corresponding to two commutator bars. 

A number of other devices have been tested at various times by 
different experimenters, but these are attempts to cure an existing 
difficulty rather than to lessen or eliminate the cause of the dif- 
ficulty. 

Within the past year or two there has been a great awakening ta 
the possibilities of this problem, with the consequence that there is 
now a world-wide appreciation of the field of operation for com- 
mutator types of single-phase motors which will accomplish results 
not hitherto attainable. Single-phase motors having good commutat- 
ing properties are now on the market in this country for the com- 
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mercial frequency of 25 cycles per second. Higher frequency motors 
could-probably be built with reasonably good results, but as 25 cycles 
has- become a commercial frequency in this country, it is probable 
that this will become the standard for traction service for single- 
phase motors. 

A single-phase motor having series characteristics having been ob- 
tained, it is at once evident that it opens up various methods of con- 
trol hitherto not utilized in railway service. Having the motor which 
can be controlled in speed by variations in the voltage supplied to it, 
then voltage control can at once be obtained due to well-known 
properties of alternating-current transformers. Such methods of 
control are dependent upon the use of alternating current, and have 
not been applied in railway apparatus heretofore, because there was 
no suitable motor on the market. 

Many forms of apparatus for varying the voltage on alternating 
current circuits have been known and used, and most of these de- 
vices permit voltage variations with comparatively small loss in 
power. Therefore, with an alternating motor with the series char- 
acteristics, it is at once evident that we can obtain a traction system 
in which the power expended is practically proportional to the work 
done, and therefore the least power will be consumed at starting 
and at low speeds. This is an ideal condition for railway service, 
but has not been permissible with the direct-current system, except 
by great complication. 

There are a number of ways in which the various single-phase 
commutator type of motors can be controlled in speed. With the 
Straight series type, the voltage applied to the terminals can be 
varied, the field windings can be varied, commutated, etc., or the 
relative values of armature and field strength may be varied. Also 
with certain designs of motor exciting brushes may be placed on the 
commutator, as we have indicated before, and the voltage applied 
to these brushes may be varied. All these methods may be used 
also with the transformer types of motors. 

Also by shifting the polarity of the fields to one side or the other 
of the normal position, the speed can be affected to a greater or less 
degree, and similar results can be obtained by shifting the armature 
brushes. The latter method we do not consider a suitable one for 
traction motors. Also series-parallel control can be used, if desired, 
just as on direct-current motors, and rheostatic control can also 
be used. These two methods have practically the same effect on 
economy as found with direct-current motors with these methods of 
control, 

Single-phase motors of all types, in common with polyphase induc- 
tion motors, have one feature which is not shared by direct-current 
motors, viz., there is an active voltage between the field turns. The al- 
ternating magnetic flux through the field of the alternating motor 
generates an e.m.f. in the field windings, just as in the case of an alter- 
nating-current transformer. In the direct-current motor the only volt- 
age in the field coils is that represented by the current flowing against 
the resistance of the windings. Therefore, in a direct-current motor a 
short-circuit can occur between one or more turns of the field coil 
without disastrous effects on the motor. Those who have had a wider 
experience in the operation of electric railways and are familiar with 
the extremely high temperatures momentarily obtained under cer- 
tain conditions, will appreciate the importance of this feature of the 
direct-current motors. If direct-current motors were so designed that 
short circuit between two turns due to overheating or other condi- 
tions would disable the motor so that it could not be operated; then 
it would be necessary to very considerably increase the dimensions 
of such apparatus in order to get emergency capacity. It will at 
once be appreciated that the alternating-current motor, with an active 
voltage between field turns, must be designed to stand heavy over- 
loads without danger of short circuits between field turns. There- 
fore, either these motors must be designed with more margin of tem- 
perature than the direct-current practice, or the windings used must 
be such as will permit of more insulation between turns than is used 
in direct current practice. If such motors are wound for voltages 
corresponding to direct-current railway practice, then there is greater 
danger from short circuits in the field than with direct-current 
motors, and if the motors are wound for comparatively high voltages 
—say, 3,000 volts, for instance—then the danger from this source is 
very considerably increased, for in a 3,000-volt motor a large num- 
ber of comparatively small wires must be used in each coil, and these 
must be well insulated from each other, and the entire winding must 
be well insulated from ground. Experience with alternating-current 
high-voltage stationary motors has shown that such motors are not 
nearly.as safe as those wound for 200 or 400 volts, and we believe 
that for motors under a car, subjected to the extreme variations of 
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traction service, the danger from short circuits and grounds will be 
very much greater than in the case of stationary motors. It such 
traction motors are wound for low voltages, say 200 volts, approxi- 
mately, then heavy conductors and but a very small number of turns 
will be necessary on the field, and each conductor can be separately 
insulated both from other conductors and the ground. 

Therefore, the alternating current permits the use of low-voltage 
motors, with the consequent advantageous construction of field coils 
where the conditions of operation in direct-current practice prevent 
the use of any lower voltage than that supplied by the line. Troubles 
from oil and dirt, such as frequently occur with direct-current motors, 
will become of great importance in alternating-current railway motors 
wound for very high voltages. We believe that, except for very 
special cases, it will be found safer to step down the voltage on the 
cat by a transformer, thus supplying the motors with low voltage 
from the secondary circuit rather than to wind each motor so that it 
becomes a transformer subjected directly to the high voltage of the 
system. In cross-country work, where high voltage would preferably 
be used, the step-down transformer method also furnishes additional 
protection from lightning, as it is well known that it is easier to 
insulate one transformer from lightning than to insulate two or four 
motors. The question of safety to the passengers and apparatus in 
the car also should be considered in this matter. 

A large number of estimates have been made comparing the gen- 
-ral performance, cost, etc., of equipping roads with single-phase 
alternating-current motors instead of direct-current motors, supplied 
from rotary converter sub-stations. In all these cases the advantage 
has appeared decidedly in favor of single-phase, except in a small 
number of cases where some small limiting condition was placed 
upon the alternating-current system. If the starts are very infre- 
quent and the running periods long, then the gain in efficiency by 
elimination of the rheostatic losses at start may be more than com- 
pensated for by the slightly lower efficiency of the motors them- 
selves. Where such conditions apply, generally high trolley volt- 
age will be used, and there will be enough gain in efficiency in the 
transmission and distributing to more than balance the loss in the 
equipment. Furthermore, the elimination of the rotary converters 
will furnish a still further gain in efficiency. In estimates made up 
to the presett time, we have, in practically all cases found higher 
total efficiency for the single-phase railway than for the direct-cur- 
rent railway with sub-stations. In cross-country work the gain in 
the transmission and distributing system and the rotary converters 
compensate for other losses. In city work where starts are very 
frequent and low speeds necessary at times, the gain by elimination 
of the rheostatic control has appeared as a very important item in 
the efficiency. 

It thus appears that, while suburban work was once thought to 
be the most important field for the single-phase railway, it has now 
become evident that city work, where traffic is very congested in 
parts of the system, will prove to be one of the best fields for this 
system. Of course, it is recognized that for heavy railrgad service, 
where all kinds of speeds should be obtained economically, the sin- 
gle-phase railway system will undoubtedly show to great advantage 
compared with any known direct-current system. But as consider- 
able time will be required to equip any railroad service, it is probable 
that the single-phase railway system will be well tried out before 
there is a good opportunity to give it a thorough trial for heavy 
work. There is no difficulty in designing single-phase motors for 
sizes up to 300 hp or larger, and of sufficiently small dimensions to be 
used with a single reduction gear on locomotives. There is also no 
difficulty in designing regulating devices for controlling the power 
of such motors. For example, a 600-kw induction regulator manu- 
factured by the General Electric Company has been in commercial 
operation at Niagara Falls for many years, and a regulator of this 
capacity would be sufficient to control a 2,400 hp locomotive. The 
induction regulator furnishes an ideal method for locomotive control, 
as the voltage supplied to the motors can be varied over a wide range 
without making or breaking the circuit. 

In conclusion, we would say that the subject of the commutator 
type of motor is now being thoroughly studied by engineers in all 
the principal manufacturing companies in the world, and there is 
no longer any question that such motors can be built successfully 
for commercial service. When it is once shown that such motors are 
feasible and that, therefore, a new field of development is opened, 
there is immediately a willingness on the part of most of the manu- 
facturing concerns to undertake the perfection of such apparatus. 
What is needed in any line of development is a promise of success, 
and it may be taken as true that success will then be obtained. 
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Telephone Transmitters.— II. 


By ArtHurR V. Assort, C. E. 


HE description of typical instruments of each of the preceding 
T forms will now be given. 

First, Single-Contact Instruments—The first microphone 
was a carbon pencil leaning against a pair of carbon blocks. To make 
a microphonic transmitter it was essential to put this apparatus in 
commercial shape. This resulted in the famous Blake transmitter, 
invented by Francis F. Blake, of Boston, which for many years was 
almost solely employed by the American Bell Telephone Company, 
and which to-day may be seen in some localities, although the more 
modern solid back has almost displaced it. The Blake instrument 
is shown in half-tone in Fig. 5, while a section and an elevation of 
the transmitter mechanism is shown in Fig. 6. The Blake trans- 
mitter consisted of a small black walnut box 5 9/16 in. wide x 611/16 
in. high and 2 13/16 in. deep, the dimensions being over all. The 
object of the box was to provide a receptacle for the induction coil 
and to protect the working parts of the transmitter from injury. 
The mechanism was placed inside the door of the box, the center 
of which was, on the outside, hollowed to a trumpet-shaped cavity, 
containing a hole in the center through which the sound waves could 
impinge upon the diaphragm. Fig. 6 gives a section through the 
mechanism and the elevation of the inside of the door. A heavy 
brass ring, ce, was screwed to the door, which formed the foundation 
of the transmitter. A diaphragm of sheet iron 25@ in. in diameter 
and .o13 in. thick, whose edges were covered with a rubber strap, 
was placed in the center of this ring, and retained in place by means 
of a clamp, g, and a rubber-tipped damping spring, f. Upon the 
foundation ring two lugs, h and #, were cast. From the upper lug, h, 
a U-shaped piece of brass was suspended by means of a german 
silver spring, d. In the lug i the adjusting screw, r, is inserted, 
which bears upon the U brass at m. The carbon button was % in. 
in diameter and % in. in thickness. It was made of the purest and 
most homogeneous carbon, free from grit and with a surface as 
highly polished as possible. The button was spun into a case, c, 
which may be of any convenient size sufficient to adequately hold 
the button, and-the whole affair suspended from the upper end of 
the U brass by means of a small steel spring .o1 of an inch thick 
and 9/64 in. wide, over which is slipped a rubber band to prevent 
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FIG. 5.—BLAKE TRANSMITTER. 


vibrations. A German silver spring, ~, about .005 in. thick and 
% of an inch wide armed at its lower extremity with a minute 
globule of platinum jis placed. This spring was likewise attached 
to the upper end of the piece, b, and so adjusted that it stands in 
the center of the carbon button, and between the button and the 
diaphragm. When in proper adjustment the german silver spring 
should press gently against the carbon so as to follow the latter 
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when it is pulled away for a distance of about % in. and then leave 
it. The steel spring is adjusted while speaking into the transmitter 
by varying the tension with the screw, r, until the listener reports the 
most favorable result. With the Blake transmitter commercial 
telephony became a possibility, and so far as clearness and fineness 
of articulation is concerned few, even of the most modern instru- 
ments, equal the Blake, and it is doubtful if any sensibly excel it. 
But the Blake, even under the most favorable circumstances, is so 
deficient in volume that even upon short lines, those whose hearing 





FIG. 6.—BLAKE TRANSMITTER, SECTION AND ELEVATION. 


is in the slightest below normal, find the use’of the telephone an 
impossibility, and upon long lines it is impractical for any. 

Second, The Series-Contact Transmitter.—This type of instru- 
ment is represented in Fig. 7, one form of the many instruments 
proposed, which should embrace several microphonic contacts in 
series with each other. A diaphragm, D, was furnished with a 
plunger, M, behind which a tube, 7, was placed that contained a 
number of carbon bullets. The rest of the construction of this model 
is self-evident from the illustration. Transmitters of this descrip- 
tion have not been markedly successful, and from our present 
conceptions of the operation of the microphone contact, one is likely 
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FIG. 7.—SERIES CONTACT TRANSMITTER. 


to wonder at the expenditure of so much time and energy upon 
series contacts, for it is very obvious that if the operation of the 
transmitter is to be that of a valve it is either necessary to make 
one valve large enough to acommodate the maximum desired cur- 
rent or to put a number of valves in multiple, as it is manifestly 
impossible that one valve in series with another of the same capacity 
can transmit a greater volume than a single one is able to pass. 
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FIG. 13.—SOLID-BACK WITH CASE REMOVED (SIDE VIEW ). 





FIG. 9.—HUNNING FIG. 11.—WHITE SOLID-BACK 
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FIG. 12.—SOLID-BACK WITH CASE REMOVED. FIG. 
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FIG. 14.-—-SOLID-BACK PARTLY DISSECTED. FIG. 15.—SOLID-BACK COMPLETELY DISSECTED. 
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Third, The Muitiple-Contact Transmittcr.—It was soon perceived 
that it was hopeless to expect great improvements from the series- 
contact instrument, and designers then turned attention to arranging 
contacts in multiple in order to obtairi a greater volume of current 
without interfering with the delicacy of control. A typical instru- 
iment on the multiple-contact plan is shown in Fig. 8, and all instru- 
ments of this class are similar in general construction. There is a 
case, 11, provided with a mouthpiece, 13, behind which a diaphragm, 
15, is situated. In the center of this diaphragm a carbon button, 40, 
is secured by means of a screw, 42, through the center of the dia- 
phragm. This carbon button has a V-shaped groove cut in the face 
opposite the diaphragm. Upon the rear of the case, enclosing the 
apparatus, a second carbon button, 32, is attached which carries a 
similar V-shaped groove, the two buttons being adjusted with ref- 
erence to each other, so that these two grooves are concentric. When 
the instrument is assembled a series of carbon balls, 41, about as 
big as No. 8 shot, are placed in the rectangular cavity formed by 
the V-shaped grooves. By this means quite a number of micro- 
phonic contacts in parallel may be obtained. The angles of the 
groove are such that the carbon balls by gravity always tend to 
assume the lowest position and normally lie in contact with the two 
buttons; thus any vibration of the diaphragm will cause a variation 
in pressure between many and probably all of the contacts thus 
provided. Multiple-contact instruments have been much more suc- 
cessful than the series-contact type, and at present several models 
are manufactured and are fairly successful, 

Fourth, Multiple-Series Transmitters or Granular Instruments.— 
To carry the multiple-contact idea to the extreme is to provide a 
transmitter with a multitude of such contacts. The first, and most 
famous, instrument of this type is the Hunning transmitter, illus- 
trated in Fig. 9. It was an exceedingly simple device, consisting of 
a case, B, containing a hollow receptacle, in front of which a dia- 
phragm, D, was placed. This diaphragm was in the first model 
made of platinum, while the rear of the case was lined with a 
similar material, and the intervening space filled with powdered 
carbon, or in other words the carbon bullets of Fig. 8 were made as 
small as possible and as numerous as possible. 
This, so-called, granular instrument, has formed 
the foundation of all of the modern types, and 
has, to all intents and purposes, practically dis- 
placed every other design. 

The Hunning transmitter was at once recog- 
nized as much more powerful than any of its 
predecessors. Unfortunately, it was afflicted 
with a disease, toward the remedy of which 
all subsequent inventors have directed their 
efforts with as yet but partial success. This difficulty is known 
as “packing” and seems to be due to the gradual settlement of the 
carbon granules under the inevitable jarring and vibration to which 
the instrument is subjected, into a compact mass at the bottom of 
the receptacle which holds them, and under these circumstances the 
contact between the granules is no longer affected by the slight 
change of pressure produced by the diaphragm and the instrument 
ceases to talk. 

In some systematic investigations upon the relation between pres- 
sure and transmission, conducted at the Massachusetts Institute 
of Technology it was shown that the operation of a Blake trans 
nutter depended partly upon the pressure which the springs holding 
the carbon button and platinum globule exerted, and partly upon 
the inertia of the button itself. In order to eliminate one of these 
factors Mr. Anthony C. White carried on an extended investigation, 
which resulted in the production of the “White transmitter’ ; 
usually known as the “Solid Back,’ from the fact that the rear elec- 
trode, instead of being mounted upon a spring, as in the case of the 
Blake instrument, was made as rigid and substantial as possible. The 
complete White Solid Back is shown assembled in Fig. 10. Fig. 11 
shows the transmitter head. In Figs. 12 and 13 the rear of the case 
is removed. In Figs. 14 and 15 the instrument is entirely dissected, 
while Fig. 16 is a full-sized sectional drawing. 

There are four essential parts: A base plate, E, Fig. 16: This 
is a solid, substantial brass plate, 314 in. over all, in the center 
of which a 7-in. hole is cast and threaded for the reception of 
a funnel-shaped rubber mouthpiece. The inside of this brass plate 
is faced off for the reception of the diaphragm, D. This is now 
usually made of aluminum 2% in. in diameter and .022 in. in 
thickness. Experience has shown that the aluminum is likely to 
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corrode under the moisture deposited from the breath, and it is 
now customary to thoroughly varnish the diaphragm as a protection. 
The diaphragm is surrounded with a soft rubber band of sufficient 
width, so that it laps around the edge of the diaphragm %4 in. This 
forms a cushion and affords an even bearing between the diaphragm 
and the face place. A piece of brass 1 in. wide and % to 3/16 in, in 
thickness, termed the “bridge,” M, is substantially bolted across the 
front of the face plate. This metal piece is bent in the form of a 
U in order to afford room for the capsule which contains the gran- 
ular carbon. As is shown in Figs. 14 and 15, this capsule consists 
of a brass cup 3% in. in diameter and 5/16 in. deep. Upon the 
rear of this cup a stud projects which passes through the bridge 
and is secured therein by a nut, a set-screw and lock-nut. Upon the 
bottom of this brass cup the rear electrode is placed. This con- 
sists of a carbon disc as hard as possible, and carefully and highly 
polished, 21/32 in. in diameter and 1/16 in. in thickness. Over the 
front of this brass cup a mica diaphragm, O, is placed and secured by 
a circular ring of brass, which is screwed down on top of the dia- 
phragm, clamping it to the front edge of the cup. This diaphragm 
is 27/32 in. in diameter and as thin as the mica can be readily split. 
The front electrode consists of a piece of carbon similar in all 
respects to the rear electrode. Both carbons are electroplated and 
soldered to their respective holders. The support for the front 
carbon consists in a disc-shaped piece of brass having a threaded 
stem, P. This passes through the mica diaphragm and by means of 
a nut, L’, the electrode and the mica diaphragm are clamped firmly to- 
gether. Then the stem is inserted in a hole in the diaphragm and se- 
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FIG. 16.—SECTION OF SOLID-BACK (FULL SIZE). 


cured by means of a second nut, R. Two damping springs, /, made 
spring steel 11/32 in, wide, 1/100 in. thick, 17/16 in. long, bent to 
be at right angles when not’ in place, and tipped with rubber, are 
employed to check vibrations of the diaphragm, and secured by two 
screws to the face plate, as indicated in Figs. 12 and 13. One pole 
of the battery is connected to the framework, B, of the transmitter 
and current reaches the rear electrode; passing through the granular 
carbon it reaches the front electrode, thence to the nut, L’, and 
thence by a fine wire soldered thereto, to an insulated terminal, S, to 
which the other battery pole is attached (Fig. 12). The essen- 
tial features of the White Solid Back are thus seen to be: A sub- 
stantial support for the rear electrode; a capsule to contain the 
granular carbon between carbon electrodes, closed in such a man- 
ner as to be air-tight and moisture-proof, and to permit the 
freest possible motion of the front electrode; a vibrating diaphragm 
rigidly attached to the front electrode, so as to convey to it its 
motion in the freest manner; finally, the whole apparatus covered 
by a thin cap of spun brass, which is turned to fit against a shoulder 
in the face plate and secured thereto by means of four screws. 
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The Evolution of the Electric Railway Motor. 


The New York Electrical Society had another large and success- 
ful meeting this season, on December 16, when Mr. S. T. Dodd, elec- 
trical engineer of the Stanley Electric & Manufacturing Company, 
who has long been connected with the railway art, contributed an 
admirable address on “The Evolution of the Electric Railway Motor.” 
The lecture was freely accompanied by lantern slides, some of which 
had never before been made public. An abstract of the lecture fol- 
lows. President Carty was in the chair, and in addition to his pithy 
comments, interesting remarks were made by Messrs. C. O. Mailloux 
and R. T. Lozier. 

The early investigators of the electric railway problem—Edison, 
Field and others—made the mistake of attacking it from the loco- 
motive standpoint, and consequently their efforts contributed little 
or nothing to the soluion of the problem. The first electric street 
car to be driven by a motor placed under the car floor was put into 
operation in 1884 in Cleveland, Ohio, by the Bentley-Knight Com- 
pany. A Brush arc machine was used as generator, and a machine 
of the same type was used as motor, the latter being connected to the 
car wheels by a wire rope drive. The Brush type of machine later 
proved itself eminently unfitted for this service, but, at that period, 
it was the only successful high-voltage machine, and it was believed 
that in this type lay the promise of the coming long-distance trans- 
mission of power. This combination of Brush machines worked 
reasonably satisfactorily when there was but one car on the line, 
but when other cars were added the generator behaved very badly, 
as was inevitable, since the attempt was being made to run the 
motors in parallel from a constant-current machine. Troubles were 
also experienced with the wire rope drive and with the conduit. The 
experiments on this road made it evident that further developments 
must be along one of two directions: Either the current must be 
supplied to the cars at a constant potential or the motors along the 
line must be operated in series. The Bentley-Knight Company fol- 
lowed the former of these alternatives in their later work. 

In ’85 and ’86, various experiments were made by Messrs. Daft, 
Sprague, Van Depoele and Short. Mr. Short attempted to develop 
a series railway system, and built a road in Denver which was soon 
abandoned. To Mr. Short should be given the credit of seeing that 
for motors of the normal speed of that date, double-reduction spur 
gearing should be used. By ’87 or ’88, both the Bentley-Knight and 
the Sprague companies had developed bi-polar, series-wound motors 
especially for railway service, and it was about this time also that 
public attention began to be attracted to the work. 

The years ’88 and ’89 were very eventful. The Sprague and Edi- 
son interests consolidated, the Bentley-Knight interests were ac- 
quired by the Thomson-Houston Company, and there appeared on 
the market a Westinghouse double-reduction motor and a Short 
double-reduction motor. It might be said that the standard rail- 
way motor at that date was bi-polar, running at a normal speed of 
1,000 to 1,500 r.p.m. It was connected to the axle by double-reduc- 
tion gearing, it was series-wound and, with the exception of the 
Short motor, was of the smooth core, drum type. The high speed of 
these motors was a serious disadvantage. The railway managers 
complained bitterly of the expense of maintaining gears and pinions. 
It was seen that the electric railway motor could not be a final and 
permanent success until some method was found of obviating this 
difficulty. 

The Wenstrom motor of 1890 offered the solution of this difficulty. 
It was a multi-polar design, with slotted armature, thereby making 
possible the reduction of motor speed and the change to single re- 
duction. All of the manufacturing companies were quick to appre- 
ciate its features, and they appeared on the market soon after with 
single-reduction motors. The Westinghouse Company then intro- 
duced what might be called the first of our modern motors, their 
No. 3, which, with the minor modifications introduced in their No. 
12 and No. 38, remains to-day their standard type. As is apt to 
happen, two of the companies went to the other extreme of bringing 
out gearless motors. The objection to the gearless motor of that 
date was its weight, its rigidity, its inaccessibility and the fact that 
it was not adaptable to varying speeds. 

The “G. E. 800” motor of 1893 was an attempt to make an abso- 
lutely enclosed and water-proof motor. With the appearance of the 
enclosed motor, a new problem was introduced, namely, ventilation, 
a factor which had previously received but little attention, and which 
even to-day is not always given the consideration which its im- 
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portance deserves. In 1894 appeared the “G. E. 1,000,” wherein they 
followed the lead of the Westinghouse No. 3, and had four poies, 
abandoning the consequent pole design. In 1895 the Walker Com- 
pany brought out their No. 3, which marked a decided advance in 
that better provision was made for ventilation than in any previous 
type of motor. In 1899 the Westinghouse No. 38 introduced lami- 
nated poles. In 1896 there was a change in the character of the serv- 
ice demanded of railway equipments brought about by the beginning 
of interurban roads, and by the extension of city roads into the 
suburban districts, the new conditions calling for continuous service 
at moderate loads. In order to meet the new requirements the 
General Electric Company brought out their No. 52, the feature of 
which was the ventilated armature which has since become standard. 
The Walker 15 L, a 100-hp motor, which was built for the Brooklyn 
Elevated, and the “G. E. No. 51,” illustrate the limitation imposed 
upon motors of the standard type when built in large sizes. This 
limitation called for a change in motor construction, which was met 
by such motors as the “G. E. No. 50,” and particularly the “G. E. No. 
55, built for the Nantasket Beach line and the Metropolitan and 
Westside Elevateds. The latter had a solid box frame, with waste 
packed bearings, from which the armature could be removed only by 
sliding it out through one end. This type has since become popular 
for very heavy service. 

The “S. K. C.” type of motor represents a still further development 
of the principle of motor ventilation. For the first time in a street 
railway motor, both ends of the armature are left open for the en- 
trance of air into the armature, and there are ducts in the pole pieces 
and through the frame of the motor which register with the ducts 
in the armature perpendicular to the shaft. As a result of this usually 
good ventilation, the all-day load of this motor, Mr. Dodd said, is 
about 50 per cent of its hour rating (with the same heating) as com- 
pared with an all-day capacity of but 35 per cent of the hour rating 
for other motors of the same grade. 

In the “G. E. No. 74” motor is preserved the compactness of the 
“G. E. No. 5” with the added advantage of increased accessibility of 
the armature. The “G. E. No. 69” for the New York Subway and 
the two makes of German motors used upon the Berlin-Zossen line 
are the most modern types of motors for heavy service, and in each 
of them it should be noted increased attention is being paid to ventil- 
ation. As is well-known, the Berlin-Zossen motors are alternating 
current, and mark a reversion to the gearless type discarded ten years 
ago. 

Thus our present type of motor had grown from the stationary 
motor of twenty years ago. It is now a series motor, a characteristic 
which it inherited from the Brush motor used by the Bentley-Knight 
people in 1884. It is hinged upon the axle and geared to it by spur 
gearing, for which we are indebted to Messrs. Sprague and Short in 
1886; it is a multi-polar motor, with slotted armature, which is de- 
rived from the Wenstrom motor of 1890; it has concentric fields, with 
salient poles, projecting inwardly from the surrounding case and the 
armature is series connected, so that one pair of brushes suffice for 
a multi-polar motor, characteristics which are derived from the West- 
inghouse No. 3 of 1891. It has machine-wound coils and a barrel 
armature, which are due to a development through the Westing- 
house No. 3 ,the G. E. 800, and the Walker. It has laminated fields, 
which were introduced by the Westinghouse No. 38 in 1895; it has a 
ventilated armature for which they were indebted to the G. E. No. 
52 of 1896. 

At the present time, increased attention is being paid to disposing 
of the heated air from the interior of the motor and the ventilation 
of the motor for long ime service. This means that the motors of 
the future will have reduced weight of electrical parts, magnetic 
iron and conductors, and more attention will be paid to the bearings, 
gears and other mechanical parts. Considering the changes in motor 
design during the last twenty years, which he had sketched, Mr. Dodd 
remarked in conclusion that it would be idle to assert that they had 
yet reached a permanent standard type or that new motors will not 
be produced from year to year as new improvements are suggested 
and new problems confront them for solution. 


Electrical Iron Smelting. 


Advices from the Dominion state that the Canadian Government 
is looking into the subject of the electrical smelting of iron, and is 
sending a commissioner to Europe to.study up the subject. Canada 
has many available iron ore deposits in the vicinity of large water 
powers, where coal may happen to be difficult of supply. 
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Electrical Equipment of the Edison Portland Cement 
Company. 





That any plant designed under the direction of Thomas A. Edison 
should present unusual features is naturally taken for granted, and 
the presumption does not fail in the case of the great cement works 
which have recently been erected after his designs in the Portland 
cement region of Northern New Jersey. The apparatus employed 
is almost all absolutely new in cement making, but nevertheless is 
not untried for the class of work to be performed, having been 
adapted from similar machinery perfected by Mr. Edison at his 
iron ore plant at Edison, N. J. The plant is specially designed for 
outputs on a huge scale. The rock crushers daily handle rock in 
sizes as large as five tons; fine grinding on the basis of a 200-mesh 
sieve is done in a grinding roll which has a record of 280 barrels 
an hour; an air blast process of separating the fine from the coarse 
ground material is employed and the raw materials are burned in 
rotary kilns 150 ft. long and 9 ft. in diameter. An unusual arrange- 
ment of buildings exists, the particular feature of which is the 
subdivision of the colony into groups, each devoted to a distinct part 
in the process of manufacture and all more or less independent of 
one another. The main power for some of the groups, both “elec- 
trical and mechanical, is supplied by a steam engine centrally located 
with respect to the group, but the entire conveying system through- 
out the works as well as some of the machinery, is driven by about 





FIG. I.—SKIP UNLOADING DEVICE. 


125 electric motors furnished with current from a central station. 
All of the motors were designed and built at the works of the 
Edison Manufacturing Company, at Orange, N. J. The electrical 
work is of much interest, owing to the care taken to protect the 
motors from dust and to the plan of controlling them to a large 
extent from the generating room, both of which features will be de- 
scribed further on. 

The property of the Edison Portland Cement Company comprises 
about 600 acres in the valley of Pohatcong, two miles in extent and 
of varying width. At one end are located the works proper, on the 
Delaware, Lackawanna & Western Railroad, at New Village Station, 
near Stewartsville, N. J., and at the other, a matter of 1%4 miles 
distant, is the quarry. A standard-gauge railway, owned by the 
company, connects the quarry to the plant. This comprises six 
groups of buildings besides the usual adjuncts, as, for example, 
machine shop, oil house, laboratory and office. The first group com- 
prises the crushing plant; the second the weighing plant, where the 
proper mixtures of the raw materials are made; the third, the raw 
material grinding plant; the fourth the burning or calcining plant; 
the fifth the clinker grinding and cement storage plant, and the sixth 
the coal pulverizing plant. The two grinding and the one crushing 
plant take the most power and each has its own steam engine. 

A feature of each group is the provision of storage capacity, so 
that each department can be run without absolute dependence on its 
neighbor; but all are interconnected by an extensive system of 


conveyors. The latter is arranged so that if materials are furnished 
faster than the apparatus, can care for, excess of the material is 
carried automatically back to the proper storehouse. The first two 
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groups have been designed for the full capacity of the works, 10,000 
barrels per day, while the rest have largely been planned for 5,000 
barrels present capacity. Space is available for practically an indefi- 
nite number of cement stock houses. 

On reaching the works from the quarry the train of flat cars is 
hauled under a storage shed, which is an open steel frame structure 
with roof to protect the raw material from rain while awaiting. its 
turn to the crushing mill. The crushing mill comprises four sets 
of rolls placed one above the other so that the passage of the material 
through them is downward by gravity; and the rock from the 
quarry has thus to be hauled to a point above the highest pair of 
crushing rolls. Accordingly, there is an incline, some 260 ft. long, 
extending to a floor about 50 ft. above ground and the cars are 
hauled up this three at a time by means of an electric hoist. The 
storage shed is slightly above the bottom of the incline, and under 
the control of a brakeman the three cars are run down to the incline 
by gravity. They are then attached to the end of the hoisting cable 
and hauled to the crushing floor, the end of the hoisting cable having 
a dolly car by which connections are made. The operator of the 
hoisting motor stands in a pulpit above the floor and by means of 
the large rheostat controller brings each skip in succession opposite 
the mouth of the hopper above the main crushing roll. The skips. 
are placed sideways on flat cars, and the operator then starts another 
motor which automatically catches the handle at the far side of 
the skip, lifts it into position, when the rock falls into the hopper, 
returns the skip to the car, the hook releasing its hold from the 
handle, and brings the next car into position. The skip-lifting 
device is counterbalanced by a cube of concrete hung from the cable 
to which the hook is attached. The empty cars are then allowed to 
descend the incline and, at the proper moment the brakeman releases 
his three cars and they take a siding alongside the storage shed until 
a train is made up and the empty cars are returned to the quarry. 
At the same time the brakeman that has descended before him is 
now on his way with his train of three loaded cars. 


The first pair of crushing rolls, which constitute one of the note- 
worthy features of the plant, are each 5 ft. in diameter and 5 ft. long 
and the moving parts weigh approximately 25 tons each. They 
take any size of stone weighing 5 tons or less, and are driven at 
200 r.p.m., which corresponds to a peripheral speed of over 3,000 ft. 
per minute. Under the giant rolls, which are the design of Mr. 
Edison, there is a hopper having a capacity of 10 tons, and material 
is fed from it to three sets of 36-in. rolls below. These reduce 
the material to %4-in. and less. The first have a fly-wheel to assist 
them in crushing large pieces that pass through the giants, and both 
the first and the second rolls are set rigidly at fixed distances between 
faces, while the third are held together by a set of coil springs. This 
plant is driven by belting through a friction brake from a 500-hp 
vertical cross-compound Allis engine operated condensing.. The 
engine also drives a 100-kw General Electric generator which sup- 
plies the current for the motors in this department, an arrangement 
which exists in the case of the two other large power engines, in 
furtherance of the plan to render the departments as independent as 
possible. The result is that the central electric station is compar- 
atively small to what it would otherwise be. The crusher house has 
a capacity of 3,000 tons per day of 20 hours, allowing for 16 hours 
of actual running and 4 hours of stoppages. 


From the last set of rolls the crushed material falls on a belt- 
conveyor 24 in. wide, which carries it upward to the top of the rock 
dryer house. Here the material falls by gravity over screens com- 
posed of %-in. mesh screen plates. The spalls that are rejected by 
the screens are delivered to another belt-conveyor, which takes them 
back to a point above the third set of 36-in. rolls in the crusher house. 
They are recrushed and returned to the dryer house. Material pass- 
ing the screens falls by gravity to the dryer, which consists of a 
cast-iron box, 8 x 8 ft. in plan and go ft. high, filled with baffle 
plates. The top set of plates is moved slightly by a shaker mechanism 
to avoid clogging. As the material falls through the dryer, it comes 
in contact with hot gases from a group of furnaces below, the passage 
of the gases being accelerated by means of an 8o-in. Buffalo ex- 
hauster, which delivers into a dust separator. The separator is 
large enough that, by the reduction of the speed, most of the dust 
is collected and delivered to a conveyor, which also takes the dis- 
charge from the dryer, lifting it to a transfer tower, by which it 
is carried into the rock stock house. The furnaces are ordinarily 
run with the doors above the fire pit open so that there is always 
a large enough volume of air, with the idea of inducing a generous 
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flow of comparatively warm air rather than a lesser volume of gas 
at a very high temperature. The furnaces are operated also with a 
blower connected to the ash pits, to increase the draft. The ex- 
hauster is driven by a 50-hp electric motor and is in normal oper- 
ation designed to pass 20,000 cu. ft. of air per minute. The dryer 
has a capacity of 3,000 tons per day, corresponding to 10,000 barrels 
of finished product. 

At the transfer tower, as the material is dumped from the one 
conveyor to the conveyor running into the stock house, there is an 
automatic sampler. This comprises essentially a plate hinged like 
a damper, with the hinge horizontal and at the lower edge, and 
thrust periodically into the material as it falls from the one conveyor 
to the other. It catches one pound per minute. 

The rock stock house is a building partly under ground and partly 
above, and has a storage capacity of 10,500 tons, divided into seven 
bins. A feature in connection with the design of the stock house is 
the auxiliary means provided for drying in the event that the material 
should remain or become wet after it is delivered from the dryer 
proper. This means comprises a furnace at one end of the building 
and of a large fan, 15 ft. in diameter, at the other end. Whenever 
excess moisture is present in the stored rock the fan serves to create 
a suction of warm air through the building from the furnaces at 
the other end. This fan, which is direct-connected to a 15-hp motor, 
is designed to pass 60,000 cufl ft. of air per minute. The second 
general division or group of buildings comprises the weighing and 
mixing house and a small rock stock house. The raw material 
grinding plant comprises the grinding house and adjacent engine 
house, the separating or blower house and the ground material store 
house. The raw material is fed to a set of fine grinding rolls which 
were designed by Mr. Edison. They are practically the same as 
those used by him in his ore-separating work. The rolls are 28 in. 
in diameter and have an 8-in. crushing face. One roll is driven from 
the main shaft and two others are driven from it by friction. The 
pressure between the rolls is obtained by means of an endless cable 
passing over sheaves on the ends of the two friction-driven rolls. 
Tension is secured in the cable by means of an air cylinder in which 
the pressure can be regulated at will. A remarkable fact in con- 
nection with the rolls is that the plates on them, formed into regular 
corrugations, last three weeks, and the life of the wire rope is about 
150 hours: When the repairs made at this frequency are charged 
against the capacity of the rolls, however, the cost is but a fraction 
of a cent per ton. The grinding rolls are arranged to receive an 
extra roll and additional sets are to be added to bring them up to a 
producing capacity of 5,000 barrels of cement per day. When the 
house is increased in size and other rolls are installed, the producing 


FIG. 2.—GUNNY CHAMBER FOR MOTOR PROTECTION, 


capacity will be 10,000 barrels per day. The engine is of the same 
type as that in the crushing plant, but it is larger, having a rating 
of 750 hp. It also drives a 100-kw generator for the motors in this 
department. 

The separating apparatus is another of the striking features of 
the works. This is located in the blower house, so called, a relatively 
large building, in which the finely-ground rock is distributed to the 
discharge ducts of some sixteen blowers and the fine material sep- 
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arated from the coarser by the action of the air blast assisted by 
baffle plates. The 10 per cent. of the material that fails to pass the 
200-mesh screen is that caught by the baffles, and it is returned by 
conveyors to the fine grinding rolls. At present there is space for 
eight more blowers, and, by increasing the building along the dotted 
lines, the capacity of the blower house can bé increased to the full 
10,000 barrels. 

A belt-conveyor, in this case 36 in. wide, serves to carry the dis- 
charge from the grinding rolls to a longitudinal belt-conveyor in 
the top of the upper part of the blower house. This, by means of 


FIG. 3.—CABLE AND MAIN TUNNEL. 


two S-dumps, feeds a number of chutes, one to the discharge duct 
from each blower. In this duct the material falls through a set of 
baffle plates, while the current of air is passing through it, and the 
air carries the dust into a large settling chamber beyond, where the 
dust settles at the bottom on account of the reduced velocity of the 
air. This chamber in each case has walls of coarse duck through 
which any inequalities of air pressure may be compensated without 
losing the ground rock, but one of the secrets of the success of this 
method of separating is that the air for the suction side of the fan 
is taken from the top of the chamber. The blower thus sets up an 
internal circulation and its work is mainly maintaining that circu- 
lation. Each blower, which is of Mr. Edison’s design, has a blast 
wheel of 5 ft. and they are driven in groups by motors on the main 
fioor of the blower house. The blowers and duck-enclosed chambers 
are arranged in two rows, and on each side underneath the settling 
chambers is a scraper conveyor which collects the separated fines. 
This scraper delivers to a belt-conveyor which in turn carries the 
fine material into the so-called chalk stock house. This has a capacity 
of 1,000 tons. The separated coarse material is collected under 
each side of baffle plates, is delivered to a belt-conveyor in the lower 
part of the blower house and by means of another conveyor returned 
to the fine grinding rolls. 

In the stock house a swinging type of screw conveyor is employed, 
known about the works as “Cesar’s wife.” This consists of a truss 
bridge a few feet above the floor carrying an 18-in. screw conveyor 
held close to the floor. The bridge is pivoted at the discharge end 
of the conveyor, and the outer end is swung in the arc of a circle 
by means of a stationary rack on which it is moved by means of a 
pinion. At the pivoted end the bridge carries its own electric motor 
and operator, who is enclosed like the motors throughout the plant, 
as will be explained, in a house of gunny sacking. 

The kiln plant comprises the so-called roaster house, a clinker 
crusher and a clinker stock house. Adjacent to it is the boiler house 
of the works and the air compressor house. The kilns have the 
striking proportions of 9 ft. diameter and 150 ft. length. There 
are at present two of them in a building 52 x 220 ft., but ground 
space is available for a roaster house six times as large, providing 
for twelve kilns. Raw ground material is fed by a scraper con- 
veyor into two bins, one above the charging end of each kiln, and 
from the bottom of each bin the material is fed, as desired, by means 
of a 6-in. screw. Each of these is driven by an independent electric 
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motor, so that the speed can be regulated to suit the conditions. 

The crusher clinker is taken from the stock house by chutes lead- 
ing to a belt-conveyor in a tunnel underneath it and in its transit the 
proper amount of sulphate of lime is added; it is then taken by a 
belt-conveyor to an elevator and thus fed into the feed rolls above 
the clinker grinders. The grinding rolls here are counterparts of 
those in the raw material grinding plant and a 750-hp engine is also 
required to drive it, the engine being in an adjacent building and 
also connected to an electric generator for the local motors. 

The cement stock house has a capacity of 100,000 barrels and there 
is provision for additional stock houses. Between each pile in the 
cement house is a transverse conveyor having two 16-in. screws. 
This conveyor can travel from one end of the building to the other 
and discharges upon a longitudinal 12-in. screw conveyor at one 
side of the stock house. The operator of this conveyor takes his 
station in an enclosure at one corner of the building at the end of 
the 12-in. screw and can tell that “Big Czsar” is in operation by the 
delivery of cement by the 12‘in. conveyor. At this end the 12-in. 
conveyor discharges upon a belt-conveyor leading into the packing 
house. Here there are at present four bagging and two barreling 
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FIG. 4.—SECTION AND PLAN, CONVEYOR TUNNEL. 


machines of the usual type. A railroad siding is alongside, where 
the cars are loaded from the platform. 

The belt-conveyors so extensively installed about the plant are all 
of a canvas type and were manufactured by the Gandy Belting Com- 
pany. The belts are run at speeds of 500 ft. per minute and the in- 
clination, whcre the travel is an upward one, is generally about 14°. 
A point of detail that might be mentioned regarding them is an 
enclosed type of lubricator for the bearings of the idlers, the lubri- 
cating medium being oil and not requiring attention more than once 
in two or three months. 

The boiler plant at present consists of three Climax boilers, each 
having a rating of 500 hp on a 30-pound evaporation basis. Steam 
is conducted from the boiler plant through piping in an underground 
tunnel about 1,700 ft. long, which extends the length of the works 
and also contains the horizontal conveyors, the water and air piping 
and electric conduits. A feature in its construction is the provision 
of a roof above ground between buildings with glass skylights to 
admit daylight. The three main steam engines are located along the 
line of the tunnel. The injection water pipe for the condensers is 
also carried in the tunnel, but the discharge from the condensers, 
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which are of the independent jet type of Allis make, furnished with 
each engine, is conducted in an open concrete trench outside of the 
buildings leading to a sewer, which finally discharges into a sump 
and is pumped back to the reservoir. 

Besides the engine for the coal plant there are two horizontal 
engines in the engine house adjoining the grinding plant for the raw 


materials. These engines are Armington & Sims tandem-compound 
machines and each drives by belt a 200-kw General Electric direct- 
current generator. These units supply the current for all the motors 
throughout the works not connected with the generators driven by 
the three Allis engines, already mentioned. 

A feature of control of the electric motors is that they are ordi- 
narily all started from the central station. Three wires run to every 
motor, two being the regular leads and the third a conductor for 
separate excitation. In starting, the motors are all excited from a 
small generator in the central station; the main generators are then 
brought up to voltage and, by means of a drum switch, the separate 
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exciting wire is cut out and the machines run self- 
exciting from the generator leads. By starting 
this way the armature currents in all the motors 
are dependent on that in the generator, which is 
being slowly brought up in speed, so that the gen- 
erators are not subjected to a sudden load, as they 
otherwise would be if all the motors were started 
in the regular way. In stopping, a resistance has 
to be introduced in the main circuit to take care of 
the collapse of the fields of all the motors and this 
consists of an extensive bank of incandescent 
lamps. The lamp bank is connected across the 
leads, and when the main,switch is opened the 
fields discharge through the lamp bank. 

Mention has already been made of the precau- 
tion taken to protect the motors from the dust. 
This is, of course, specially necessary owing to the 
employment of direct-current motors with their 
commutators. In the ordinary case the motor is enclosed in a good- 
sized room, the walls of which are made of gunny sacking. A self- 
closing door allows access to the room. A small fan of the desk 
type is set in one of the walls and operates to exhaust air from the 
rcom. The action of the fan induces a flow of air through the walls 
of the enclosure, but they do not allow dust to pass with it. The 
circulation of air provides for cooling and in every room a ther- 
mometer is suspended over the motor and observations are made 
daily by an inspector. In some places, for example, the blower 
house or separating plant, where dust is particularly thick, each 
motor house is provided with an antechamber so arranged that one 
must close the outer door before he can reach the inner. 

The lubricating system for the works is one of the interesting 
points. For this purpose there is a detached oil house containing the 
filter, a fresh oil storage tank and a tank for the storage of the 
filtered oil. The steam engines are, of course, lubricated by the 
engine operator. Many of the conveyors are self-lubricating, as ex- 
plained. The cement machinery generally, however, is so located 
in the midst of dust that ordinary methods of lubrication would 
be unsatisfactory. On that account an extensive system of oil piping 
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has been developed, by which all bearings are oiled from the central 
plant. A small pump in the oil house suffices to set up the required 
circulation. At the different bearings the supply pipes to them are 
provided with a short glass sight feeds, so that the attendant at 
that point can be assured that his machine is getting the proper 
amount of lubrication. The two oil tanks in the oil house are of 
practically the same size, of 2,400 gallons capacity. The filtering 
system was designed by Mr. Edison and first used at the iron ore 
concentrating plant at Edison, N. J. The filter is divided into three 
sections, two of which with a capacity of 200 gallons per hour are in 
use at the same time, leaving the third as an auxiliary. 

As a result of the installation of so much new apparatus about 
which little or nothing could be foreseen regarding possible weak 
points, a complete system of records of the operation of all depart- 
ments has been devised. In addition a number of inspectors are 
employed whose duty it is to make periodical trips about the works 
and make recommendations for repairs or changes. A summary of 
the delays in the operation of the works is made at the end of each 
week and a copy of it is sent to Mr. Edison at his laboratory in 
Orange, N. J. If there is an indication that a certain piece of ap- 
paratus is performing badly, a “trouble inquiry” sheet, so-called, is 
sent to the plant manager and a special investigation is made. Ordi- 
narily this inquiry sheet passes from the manager to the superin- 
tendent, who, in turn, refers it to the department head, and from 
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FIG. 6.—ELECTRICAL SKIP UNLOADING MACHINERY IN CRUSHING MILL. 
him to the official, employee or inspector responsible. A reply is 
made on this blank and returned to Mr. Edison. It goes back with 
the initials of all the officials who have seen it, so that there is an 
unquestioned record that the trouble had been called to some one’s 
attention. 

The officers of the Edison Portland Cement Company are as fol- 
lows: Mr. William H. Shelmerdine, president; Mr. W. S. Mallory, 
vice-president; Mr. W. S. Pilling, treasurer; Mr. T. I. Crane, secre- 
tary; Mr. Thomas A. Edison, general manager. The general offices 
are in Philadelphia, while Mr. Edison and Mr. Mallory are located 
at Orange. Messrs. Goodwelle and Warren are the electrical engi- 
neers of the plant. Every day at 4 o’clock a meeting of the heads 
of departments takes place in the office and the proposed schedule of 
operations for the following day for the different departments is 
discussed at that time. The relative independence of the different 
parts of the works makes it possible, as already stated, to shut down 
parts of the works temporarily if necessary for any reason. 





Telegraphs in Korea. 


With regard to the unsettled state of affairs in Korea, a cable dis- 
patch from Seoul says: “Japanese telegraph operators have charge 
of the line from Seoul to the coast. The possibility of Japanese troops 
landing to preserve order is discussed, but it would only be done with 
the consent of the Russian Government.” Another dispatch of De- 
“Sixty military engineers have been 


cember 21 from Tokio says: 
dispatched to Korea to replace the civil telegraph operators attached 
to the Japanese telegraph lines on the peninsula. 
serted that the step taken has no military significance.” 


It is officially as- 


To Counterweight 


Vot. XLII, No. 26. 


Safeguards and Regulations in Operation of Overhead 
Distributing System.* 


By W. C. L. Ee in. 

The distributing system can be considered as one of the integral 
portions of a power plant, and it should receive as careful atten- 
tion as either the steam plant, hydraulic plant, or the electrical 
plant in the generating station or sub-station. In fact, it would ap- 
pear that the transmission system has to meet more severe condi- 
tions than any other part of the entire plant, so that the safety and 
reliability of the service depends largely upon the amount of fore- 
thought given to the plans and to the selection of material. 

When it is considered that an overhead distributing system is sub- 
jected to many varied conditions, such as the weather, extreme 
changes of temperature, extraordinary storms, interference from 
other lines, interference by building operations, excavations, fires and 
other casualties, and sometimes a wilful interference by the public 
(not to overlook the small boy with a stone), it should be readily 
appreciated that all of these varying conditions must be considered 
in the construction of the line. There are two divisions of condi- 
tions: First, the mechanical or structural features, and, secondly, 
the electrical features. 

The first group will include the study of the territory in which 
the line is to be run, width of streets, kind of build- 
ings, height of buildings; other distributing systems, 
possibilities of interference with these systems; 
amount of power to be transmitted, and whether the 
system consists of a simple power transmission cir- 
cuit, or one complicated with distributing mains cov- 
ering the larger part of the territory occupied by the 
transmission system. 

Also to be considered are the weather conditions: 
windstorms, rainstorms, sleetstorms, snowstorms, 
lightning-storms and changes in temperature from 
summer to winter. The method of erecting the con- 
ductors so that they can be properly repaired or addi- 
tions made without endangering the lives of the men 
engaged in this work must be carefully planned. Un- 
less these various points are all considered in the con- 
struction of the lines, no rules or safeguards for their 
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The second group includes the electrical require- 
ments: The conductors, the insulating method of 
support, and the means provided to take care of any 
undue disturbances due to lightning or other causes 
on the line, such as lightning arresters, fuses, switches, 
etc, 

SPECIFICATIONS FOR MATERIAL TO BE USED, 


All of the material entering into the construction of a transmis- 
sion system should be ordered under specifications which shall clear- 
ly set forth the character of the material to be used and also that all 
of the material will be inspected before it is used on the work, and 
that tests will be made of samples of all material furnished. The 
more general requirements are as follows: 

Poles.—Poles should be as short as possible to meet the condi- 
tions and preferably made of good, sound chestnut. Southern cedar 
and pine poles are sometimes used when chestnut is not obtainable. 
It may also be necessary to use iron poles under certain conditions ; 
but iron poles are to be avoided, principally on acount of danger to 
linemen and also to the short life of the pole, due to rusting. The 
pole should be roofed at the top to form a right angle, and gained 
to form a flat of about 5 inches from the attachment of the cross 
arms. 

All poles, upon which are located devices requiring regular in- 
spection, should be provided with steps in order to facilitate this 
work. Spacing of the poles should be carefully considered and should 
not exceed from 40 to 45 yards. End and corner poles should be 
braced, and at least every tenth pole throughout the line should be 
guyed with one-quarter-inch or three-eighths-inch stranded galvan- 
ized wire. Regular inspections, at least annually, should be made of 
the condition of the poles, which is most readily determined by ex- 
amination at the base of the pole. When poles are used as junction 





* A paper presented at the December meeting of the American Institute of 
Electrical Engineers, New York. 
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poles, that is, when lines are run at right angles and attached to the 
same pole, special care is necessary. A separate drawing should be 
made of all such poles, showing the arrangement of the wires—keep- 
ing in mind the simplest possible arrangement—as a protection for 
the men who climb these poles. Switch-boxes, fuses, lightning ar- 
resters or transformers should not be’ attached to such poles, but on 
the first pole removed from this junction pole. Junction poles can 
frequently be avoided by the use of two poles making a “Y” con- 
nection of the line. By this arrangement the connections are very 
materially simplified. 

Cross Arms.—Cross arms should be spaced at least 24 inches be- 
tween centres, the top of the first arm being one foot from the top 
of the pole. 

Braces.—Braces should be made of galvanized iron not less than 
1% inches by 3-16 inch thick, and about 28 inches long. 

Pins.—The pins should be made of locust wood well boiled in lin- 
seed oil, and are preferable for voltages of 5,000 volts and under. For 
higher voltages, pins should receive special consideration. 

Insulators.—The insulator on the pole line fulfils two functions, 
viz.: The mechanical support of the line, and the insulation. As 
these conditions vary over a wide range, they must be considered 
for each condition. This is especially so for voltages of 10,000 volts 
and over. The two materials of which insulators are usually made 
are glass and porcelain. The glass insulator is more uniform in 
quality of material than the porcelain, so that for lower voltages 
glass insulators are recommended. For higher, voltages, porcelain 
insulators are preferred for the following reasons: Greater mechan- 
ical strength, better insulating qualities, and greater ability to with- 
stand severe weather conditions. 

Insulators of high voltages should be made up of a number of in- 
sulators cemented together so as to obtain more uniform insulation 
and to increase the factor of safety from defective manufacture. 
Before being used, each insulator for high-tension work should be 
tested at voltages in excess of the operating voltage. 

The method of attaching the conductor to the insulator should be 
carefully considered; first, to see that the wires can be properly fast- 
ened to the insulator, and, secondly, to see that the strain is trans- 
mitted without a twisting or bending strain in the insulator; the only 
strain permitted should be in compression. 

The method of distributing the wires on the pole lines depends on 
the number and character of the various circuits to be installed. 
For all voltages below 6,000 volts, the wire should be brought out of 
the station through long porcelain tubes, properly supported; the 
various circuits being grouped together but well spaced, and pref- 
erably being distributed in a single, or not more than a double row 
of wires. This fan effect allows the circuit to be distributed to the 
poles without any undue bunching, thus making each circuit easily 
distinguishable. 

The top gain of all poles should be left vacant so that guard wires 
can be placed at any point on the line, should they be required. 
The transmission circuits which are alive twenty-four hours per day 
should be placed on the top arm; that is, the trunk lines should oc- 
cupy the position where there will be the least liability of coming into 
contact with the other wires or with the men working on the poles. 
All other circuits should be placed below series are circuits occupy- 
ing the lower arms, the distributing series circuit being placed on the 
house of the lower arms on outer pin occupied by such circuits. The 
bottom cross-arm should be used for such secondary circuits or low- 
tension lines as may be required. Space should always be provided 
for an extra arm on the pole for the erection of a transformer. Pro- 
tective devices for each circuit may be classified as follows: Circuit- 
breaker, fuses for branch-circuits, and lightning arresters. Also 
indicating instruments as follows: Voltmeter, ammeter or wattmeter, 
and ground-detectors. 


In the arrangement of the protective devices, it is desirable to lo- 
cate as many of these as possible in the station or sub-station, for 
the reason that they are more readily inspected and kept in perfect 
working order, which insures the fulfilling of their functions when re- 
quired. All circuits of 200-kw. capacity or over should be protected 
by means of oil circuit-breakers in preference to fuses, on all volt- 
ages over 1,000 volts. These circuit-breakers should be attached to 
both ends of the line, when two or more feeders are used and con- 
nected to the same bus; and there should be no other circuit-breaker 
or fuses which are automatic in action placed at any other part of 
the line. Small branch circuits may be taken care of when necessary 
by fuse-boxes, placed upon the first pole of the branch circuit, These 
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fuse-boxes, however, should be avoided whenever possible. This can 
be accomplished by making a branch-circuit about the same as the 
main circuit, depending entirely upon the circuit-breaker in the sta- 
tion to protect both lines. When small branch circuits are desired, 
place such fuse boxes. These preferably should be an enclosed fuse 
of the cartridge-type mounted on a porcelain base, the whole en- 
closed in a fire-proof and water-proof compartment. ‘This is usually 
an iron box with a cover and rubber gasket, clamped so as to make 
it water-tight. 

Lightning Arresters——Lightning arresters should be installed at 
both ends of the line, in the station and sub-station, on each con- 
ductor. Special care should be used in their installation, and pro- 
vision made that in the event of a breakdown of the lightning-ar- 
rester, current may be interrupted by means of a circuit-breaking 
device. 

Series Arc Loop Cut-outs.—These should consist of a mechanically 
operated switch which closes the circuit at the point of the loop and 
disconnects the loop from the main line. For the use of constant- 
potential circuits, there may be either a fuse-box provided with solid 
catches or fuses depending on the conditions. All of these devices 
being enclosed in fire and water-proof cases. 

Before considering the actions of the safety-devices, it is neces- 
sary, first, to examine the faults which may develop and the functions 
which the safety devices are required to fulfil. If the condition of 
a wire parting is first considered, we have first the liability of the 
wire coming in contact with some of the other circuits; secondly, its 
liability to fall into the street, and, thirdly, its remainng suspended 
clear of all circuits and the ground. 

The first condition: The effect of coming in contact with other 
wires, would immediately raise the voltage to the more powerful of 
the two circuits, so it is evident that the insulation of the other 
circuit must either be as good or there will be a liability of the 
insulation breaking down at some point on the weaker circuit. This 
will first be detected at the station by showing that the load is 
dropped from this circuit, and it demonstrates that the insulation of 
all circuits must be the same when placed on the same pole line, 
unless means are provided to take off extraordinary high voltages. 
This can be done by placing spark-gaps, which will relieve the high- 
tension from any low-tension circuits, or by grounding a point on 
the lower extension circuits. 

Wires falling on the ground will indicate immediately in the 
station, on the ground detector, that there is a ground on that circuit, 
and instructions should be given that as soon as a ground shows on 
the circuit and the circuit is not carrying the load, to disconnect it. 

The third condition will indicate in the station that the load is 
dropped and will not show a ground. The circuit should be cut off 
in this case also, and inspectors sent out to look after the trouble. 

Fourthly, if a wire breaks and falls, crossing other wires of the 
same circuit, this will cause a rush of current on constant-potential 
circuit and immediately open the circuit-breaker. In the series arc- 
circuit it will cut out a portion of the circuit which will be indicated 
on the voltmeter, showing the necessity of regular voltmeter read- 
ings on such circuits. 


Interference with Other Wires Falling or Coming in Contact with 
the Power-Circuits—If these wires cross the power circuit and drop 
loosely on them, the effect will be to short circuit the power circuit 
on constant-potential circuits; the defect develops immediatley. The 
wires either burn off or an arc may be established which will burn 
off the power circuit, breaking the wires and the connection. The 
provision should be as the conditions shown for the breaking of a 
wire. A single wire may merely come in contact with one wire of a 
constant-potential circuit and assume the same voltage as that cir- 
cuit; there will be no way of determining this at either the station 
or the sub-station, unless that wire was grounded and the ground 
indicated on the ground-detectors. In the event of this falling wire 
coming in contact with both sides of the series arc-circuit, a portion 
of the circuit will be cut out and indicated on the voltmeter at the 
station. Should it come in contact with only one wire of the circuit, 
no indication will be made at the station unless the wire be grounded. 
For this reason inspection should be made and all such wires changed 
so as to come before the power-circuit and not above it. This also 
demonstrates the necessity of placing protective devices on foreign 
wires which may come in contact with power circuits. 

Lightning Storms.—The installing of efficient lightning arresters as 
specified may protect the apparatus at both the generating station and 
sub-station, but fail to protect apparatus at intervening points, par- 





1056 


ticularly the transformers. It is possible that lightning may jump 
from primary to secondary of transformers during a severe storm. 
This would be indicated by the primary fuse blowing in the trans- 
former, and after the blowing of the fuse from this cause, tests should 
be made of the transformer as follows: 

It is essential that when a primary fuse on a transformer is blown 
through any cause, the secondaries should be disconnected from the 
transformer, and the latter tested to full-line voltage between the 
primary and secondary coils, so as to determine that there is no 
breakdown in the insulation between these coils. 

There are two methods by which these tests may be readily made 
by the linemen without removing the transformer: First, take from 
the station a 600-watt transformer, connect its primary for the line 
voltage and its secondaries for 100 watts, and connect a 50-volt lamp 
across the latter. Attach one primary lead of this test transformer to 
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one secondary wire of the line transformer, and place one-ampere 
fuses in the primary cut-outs protecting the line transformer. Now 
connect the other primary lead of the test transformer, first to one and 
then to the other of the main primary lines. If the 50-volt lamp 
filament becomes red, the line transformer is defective, and should 
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be returned to the station. Second method: If impossible to use the 
first method, proceed as follows: Attach a short piece of heavily- 
insulated rubber wire to one of the secondary wires leading from the 
transformer. Then place one-ampere fuses in the cut-outs, and con- 
nect the specially-insulated rubber wire first to one and then the other 
of the main primary lines. If the fuse blows, or a spark shows when 
contact is made, the transformer is defective and should be removed 
from the line. 

In the event of lightning arresters being placed on the pole line, 
all such lightning arresters should be inspected after each heavy 
lightning storm. 

Transformers.—Transformers when supported on the poles should 
be hung on an extra cross arm provided for that purpose. The 
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primary leads from the line to the fuse box and to the transformer 
should be insulated with rubber-covered braid, for the line voltage. 
Transformers should not be attached to buildings or in such locations 
as to be handled by unauthorized people, and when they are placed 
in buildings they should be put in a separate fire-proof closet or room 
which is controlled only by the operating plant. As it is now 
the general practice to use oil transformers it is unnecessary to con- 
sider dry transformers. Inspection should be made to see that the 
cases are properly filled with oil. This should be done by an inspec- 
tion force, and not by the men erecting the transformers. 

Inspection.—The greatest safeguard in a transmission line is reg- 
ular inspection. Lines can with advantage be inspected daily, not only 
on inspection from the ground, but a regular monthly inspection of 
all devices attached to the line when a continued service is desired. 

It may be necessary on some parts of the line to introduce cable. 
This should be avoided whenever possible for the reason that the 
conductors are brought close together at this point and static dis- 
charge is liable to puncture the insulation; so means should be pro- 
vided at both ends of the cable to take care of the static. This is 
best arranged for by a series of gaps of the lightning arrester type. 
Standard lightning arresters can usually be used for this purpose. 
They should, however, be provided with a small fuse in series with 
the connection to the line so as to prevent short-circuiting the lines 
in case of failure of the spark-gaps. 


Overhead High-Tension Distributing Systems in 
Suburban Districts.* 


By Georce H. Luxkgs. 

The problem of building up and operating a satisfactory distribut- 
ing system for the suburban towns and villages surrounding a large 
city presents many peculiar difficulties. It is rarely the case that the 
engineer is given the opportunity to lay out a complete system which 
can be operated economically and safely with a reasonably low first 
cost. The problem is more often one of reconstructing existing sys- 
tems, making use of as much of the old work as possible and at the 
same time making provision for future growth. Obstacles are usual- 
ly encountered in the work. Many different interests have to be sat- 
isfied, and in some cases the engineer is compelled to use types of 
construction which are not desirable, but necessary under the cir- 
cumstances, 

The villages surrounding a large manufacturing city are of several 
different types. The oldest ones are located on the lines of steam 
railways radiating from the city, and are residential in character. As 
transportation facilities are improved new suburbs are started at 
greater distances from the city. The older ones become more thickly 
settled and even grow to be cities themselves. Some of the villages 
are made up of people of moderate means, whose houses are fairly 
close together. Others are built up by wealthy people who buy tracts 
of land and build large houses, which they occupy but four or five 
months in the year. Later on, the manufacturing suburb makes its 
appearance, consisting of a group of factories and a small business 
district surrounded by the houses of the workmen. 

In the process of time, electric lighting plants are erected in the 
larger villages and their pole lines are extended in time to the smaller 
villages near by to supply incandescent and street lamps. large 
proportion of these small plants cannot be operated at a profit, an 
the result is a gradual deterioration in the stations and distributing 
systems, resulting finally in consolidations which bring large districts 
under the control of one company. It then becomes necessary to tie 
the various systems together, operating some of the stations as peak- 
plants and turning others into sub-stations, thus taking advantage 
of the fact that the peak may occur in the summer in one village and 
in winter in another. 

Surburban business is so scattered that the cost of underground 
work is prohibitive and the distribution must be made by overhead 
wires. Public opinion is, however, intense in its opposition to over- 
head construction. The suburbanite objects to the multiplicity and 
unsightliness of the pole lines. He is in business in the city where the 
agitation against overhead wires has resulted in their being placed 
underground, and he refuses to believe that conditions are different 
in the country. In many communities local action has been taken 
compelling the use of joint lines by the electric light and telephone 


*A paper presented at the December meeting of the American Institute of 
Electrical Engineers, New York. 
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companies. These have been erected and operated successfully in 
many cases without any great danger. Joint lines ought to be avoided 
if possible, and it is important that every effort be made to make the 
pole lines as unobtrusive as possible. The poles should be well 
painted with a dull color, such as a dark olive green; the wires should 
be kept taut and the connections made in a neat and symmetrical 
manner. 

An overhead distributing system must be constructed so that the 
service will be reliable and not subject to frequent interruptions. The 
voltage regulation must be as good as possible and danger to life 
and from fire reduced to a minimum. This can be accomplished 
without adopting an extremely expensive method of construction. 
The great proportion of accidents and interruptions are caused by 
defects which are very easily guarded against, provided they are 
looked for. It is not the intention here to lay down rules for the 
construction of pole lines, but to draw attention to certain points 
which experience has shown to be often neglected. 

Main Lines and Branch Circuits ——Main lines leading from sta- 
tions should be on not less than 40-foot, and preferable on 45-foot 
poles. This gives plenty of room for additional circuits and makes it 
easier to cross above telephone and telegraph lines. The branch 
circuits can be on shorter poles, but it is not advisable to use poles 
shorter than 30 feet. Where branch lines are taken off, the poles 
should be double-armed and buck-armed. ‘Transformers, fuses, light- 
ning arresters and other devices should not’ be installed on main lines 
where it can be avoided. 

Poles.—In the Middle West, the poles available at present are 
Michigan white cedar and Idaho cedar. Michigan poles are better 
proportioned than Western poles, and are longer lived. Michigan 
poles should have a top diameter of not less than seven inches. If 
Western poles are used, it is well to note that eight or nine-inch tops 
should be specified in order to obtain proper butt diameter. Michi- 
gan poles are sorted and sold under the specifications of the North- 
western Cedarman’s Association, and it is, therefore, cheaper to buy 
under the above specifications and sort out to suit. Poles should 
be shaved, roofed, and given one coat of paint in the yard. Poles are 
painted in order to improve their appearance, but the question of 
whether or not it adds to the life of the pole is an open one. In set- 
ting, particular care must be taken to select the best poles for the 
corners, turns and ends of the line. If the line is on a highway that 
curves, set as many poles in a straight line as possible and make the 
turns on one or two poles, which can then be properly guyed. A line 
that changes its direction at every pole can never be held in position. 
Poles should be double-armed at corners, curves and ends. 

Guying.—This is one of the most important features in pole line 
construction, and is often neglected. Corners, junctions, and ends 
should be carefully guyed. Wherever the line changes in direction, 
even if the change is very slight, a guy should be placed. Patent 
guys and land anchors should be used with great caution and only on 
light work. The best guy is the old-fashioned one consisting of a 
guy-stub, set at some distance from the pole with a galvanized iron 
anchor rod bolted to a slug buried in the ground. Strain insulators 
should be inserted in the guy wire and care should be taken to make 
sure that the anchor rod and guy wire attached to it are grounded 
electrically. 

Cross Arms.—The best cross arms at present are made of South- 
ern yellow pine. They should be straight grained, well seasoned, 
free from. knots, and purchased unpainted. They are the first part 
of the line to give out. The action of the sun’s rays causes the arms 
to crack on top and they soon rot around the pin-holes. The usual 
method of treating is to paint them with white lead and oil, but in 
the West cross-arms boiled in carbolineum have been used to some 
extent. The matter of the proper dimensions and pin-spacing for 
cross-arms has not received the attention it should, and it is high time 
that an attempt be made to standardize 4-6 and 8-pin arms for use on 
circuits up to 5,000 volts. The proper 6-pin arm for such use should 
have approximately the following dimensions: Section, 314 inches by 
4% inches; length, 8 feet; spacing, between pins about 16 inches, be- 
tween pole pin about 22 inches. Cross arms for junction holes 
should be of special size with greater distance between pins. 

Insulators —The ordinary deep-grooved, double-petticoated insula- 
tor has proved satisfactory on 2,000-volt incandescent and 4,000-volt 
are circuits. It is perhaps advisable to use triple-petticoat insulators 
on 4,000-volt polyphase work. 

Fuse-blocks and lightning arresters are sources of trouble on pole 
lines. In some instances systems have been operated entirely without 
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fuse-blocks on the outside lines, excepting, of course, the transformer 
blocks. The best plan is to install them on branch lines where there 
is a chance for trouble. Lightning arresters should be installed to 
protect groups of transformers and branch lines. They should be fre- 
quently inspected and the ground wires tested. 

Transformers should be hung on double arms below the lowest arm. 
If they are of large size the arms should be extra heavy and bolted 
securely to the pole. Methods of bringing the primary wires down 
from the circuit to the transformer are various, and all are open to 
objections. 

It is usually impossible to keep a regular arrangement of circuits 
upon cross-arms for the reason that as the business grows, circuits 
of all kinds are added. It is very desirable, however, that circuits be 
kept in the same relative position throughout their length in order 
to facilitate tracing. Houses should be, as far as possible, grouped 
upon three-wire secondaries which should be carried alone on the 
lower arm. ‘The installation of 200-400-volt, three-wire secondaries 
would facilitate this work wonderfully in scattered districts. The 
neutrals of three-wire secondaries should be grounded on the first 
pole away from the transformer. 

All series alternating arc lamps should be provided with absolute 
cut-outs and high-voltage insulators in the lowering cable. Wind- 
lasses for raising and lowering lamps should be permanently grounded 
and an arc lamp when suspended from span-wires should be con- 
nected so that should it fall, the lamp will not fall toward the wind- 
lass but away from it. 

The importance of frequent inspection of pole lines cannot be over 
estimated. Old pole lines can be made very reliable, provided they are 
well guyed and weak points kept in repair. For inspection work, lines 
men of considerable experience are needed, because only long years 
spent in repair work gives the ability to predict where trouble i, 
likely to occur. 

Accidents caused by overhead wires are remarkably infrequent, 
considering the number of miles of pole lines operated. They occur 
most often to electric linemen, less often to telephone linemen and very 
rarely to citizens. Accidents to linemen can largely be prevented by 
employing on live work only steady and tried men and using the in- 
experienced men and floating linemen on new construction work. Ac- 
cidents to telephone linemen are mostly the result of want of care on 
the part of the men themselves. Accidents to citizens can be reduced 
to a minimum by care in constructing and maintaining lines. 

The danger from fire is in the possibility of high-voltage current 
reaching buildings; first, through defective transformers, and, sec- 
ondly, through crosses between primaries and telephone wires. The 
first can be eliminated by grounding the secondary; the second can be 
made remote by proper co-operation between electric light and tele- 
phone companies in the erection of junction poles and substantial 
construction. The danger from fire is somewhat overestimated, and 
it is to be sincerely hoped that any restrictive regulations will not 
only be carefully considered before final action is taken, but worked 
out in actual practice to determine whether or not their enforcement 
would introduce risks which would more than offset any advantage 
gained. 





Tariff Agitation in England. 


The Tariff Reform League, of England, has announced the names 
of twenty-three persons who have accepted invitations to serve as 
members of the Tariff Commission referred to in a recent speech by 
Mr. Chamberlain at Leeds. The League also gave some particulars 
of the work the commission will do. 

It is understood that the commission has not been packed with 
men committed to some particular idea, but that it is made up of 
men of open minds, who will study the tariff question diligently 
from all points of view, and who will endeavor to draft a scheme 
of protection satisfactory to all whose interests should be consulted. 
Among those who have accepted are Sir Arthur Keen, vice-president 
of the Institute of Mechanical Engineers and of the Iron and Steel 
Institute; Sir W. T. Lewis, president of the South Wales Institute 
of Engineers; Hon. C. A. Parsons, of steam turbine and electrical 
engineering fame; Sir A. Hickman, member of the Council of the 
Iron and Steel Institute; Mr. C. Allen, nephew of Sir Henry Besse- 
mer, and Mr. Alfred Mosely, the millionaire educational reformer. 
These are good men and typical. 
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New Telephone Patents. 


SUBSCRIBER’S CIRCUIT. 

A new common-battery system of subscriber’s station circuit has 
been designed by Mr. W. W. Dean, of Chicago, in which the various 
parts have been arranged in a manner to suppress receiver “clicks.” 
These clicks, so prominent and disagreeable with many central energy 
systems, seem to be almost wholly traceable to breaking the continuity 
of the receiver circuit, while highly inductive apparatus is contained 


therein. 
In Mr. Dean’s circuit, which is shown in Fig. 1, it will be noted 


FIG. I.—DEAN CIRCUIT. 


that at the instant of breaking the receiver circuit in the commutation 
of the local circuit a low resistance shunt is always provided for the 
receiver, At the depression of the hook switch the shunt circuit, that 
containing the coil shown immediately above the receiver, extends 
around both receiver and condenser in series. The second shunt, that 
for the rising switch hook, is a low resistance strap directly about 
the receiver. 

At first thought it might seem that the first-mentioned shunt, con- 
taining an impedance coil, could not be effective. However, the re- 
quirements of the circuit permit a coil of impedance rather low com- 
pared to that of the condenser and receiver in series. Mr. Dean has 
recently obtained a patent for this circuit, which he has assigned 
to the Kellogg Switchboard & Supply Company. 

POLARIZED BELL, 

In Fig. 2 is shown a rather novel type of polarized bell for which 

a patent has been granted to Leland Moore, of Brooklyn. This bell 





MOORE PARTY LINE BELL. 


is probably designed as a load-ringing extension bell, and in distinc- 
tion to usual custom the coil forms the vibrating portion. This coil 
is wound in two sections, the separator serving as a seat for the 
trunions. Spanning the coil is a heavy permanent magnet carrying 
pole extensions between which the ends of the coil core vibrate. The 
pole extensions for one end of the core engage directly with the core 
and are fixed in permanent position. Those for the other end, how- 
ever, carry small cylindrical pieces threaded through them, and thus 
providing adjustment. 

When it is desired to have the bell respond to current impulses 
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of one polarity only, as required for some party line systems, one of 
the screw pole tips is made non-magnetic, and the coil is provided with 
a biasing spring, as shown in the cut. 

SELECTIVE SYSTEM. 

A step by step selective system has been patented by E. O. Hood, 
of Hingham, Mass. This system, like all others of the type, depends 
upon a synchronized action of the switching apparatus at all sub- 
scribers’ stations. This, of course, is at once a material point against 
the system, even though arrangement is cleverly made to restore all 
switches to the normal automatically immediately after a call is made 

SIGNALING MOVING TRAINS. 

Another system for signaling moving trains in which a contact is 
maintained between the train and a stationary conductor has been 
recently invented by James Edgar, of England. The chief novelty 
lies in the use of a slotted tube beside the track within which the sta- 
tionary conductor lies. This conductor is threaded through the 
train contact which slides along in the tube, and it makes its con- 
nection to the live wires through wide metal studs secured at in- 
tervals in the bottom of the tube. 





Recent Electrochemical Developments. 


COPPER REFINING. 
A patent granted on December 15 to Mr. Alfred Schwartz, of New 
York City, relates to a novel arrangement of the electrolytic tanks 
in a copper refinery which is intended to provide proper circulation 
and an easy method of removing the slimes. The tanks are arranged 
in tiers above each other; below all of them there is a basin for the 
electrolyte in which it may be heated to any suitable temperature. 
From this basin the electrolyte is pumped upwards into the top of 
the uppermost tanks. The electrolyte flows out of these tanks at 
the bottom and flows then into the top of the next lower tier of tanks 
and so on until it finally returns to the basin at the bottom. Each 
of the electrolytic tanks is provided at its outlet at the bottom with 
a filter to retain the slimes. An automatically-controlled valve 
governs the outflow through this outlet. The method is quite differ- 
ent from that in general use in our copper refineries, where circula- 
tion is accomplished by an overflow, but is restricted in amount, in 
order not to disturb the slimes. 
ELECTROLYTIC BLEACHING. 


On December 15 a further patent concerning electrolytic bleaching 
was granted to Mr. Marcus Ruthenburg, who is best known by his 
work in the electrometallurgy of iron and steel, but is also interested 
in electrolytic bleaching, as was noticed in these columns some time 
ago. He impregnates the stuff to be bleached, for instance, paper 
pulp, thoroughly with an aqueous solution of sodium chloride with 
some addition of hydrated calcium oxide, and then sends a current 
through the system, thus producing anodically a bleaching agent. 
The bleaching effect is claimed to be greater than if the bleaching 
agent is made separately and the paper pulp treated with it after- 
wards. 

ELECTRIC FURNACE METHODS. 

Of four patents recently granted to Mr. P. Danckwardt, of Dead- 
wood, South Dakota, two refer to the production of alkaline cyanides. 
In an electric furnace he brings to reaction a mixture of magnesium 
nitride, sodium fluoride and calcium carbide in an atmosphere of 
nitrogen. The products are sodium cyanide, calcium fluoride and 
magnesium. The mixture of sodium cyanide and calcium fluoride is 
drawn off from a tap hole, while the gases of magnesium developed 
combine with the nitrogen introduced into the furnace and form 
again magnesium nitride. This on coming into contact with a new 
charge of fluoride of sodium and calcium carbide will again cause 
the first reaction, and so on. In the second patent he produces sodium 
cyanide simultaneously with metallic sodium. He subjects a mixture 
of sodium nitrite, sodium fluoride or sulphide and calcium carbide 
to the heat of an electric furnace. A mixture of sodium cyanide 
and calcium fluoride or sulphide is drawn off from a tap hole, while 
the metallic sodium volatilizes and is collected in another receptacle. 

A third patent relates to a method of separating valuable metals 
from matte or ore and consists essentially in heating a mixture of 
the matte or ore with limestone and carbon in an electric furnace 
with an exclusion of air. The amount of carbon and limestone must 
be chosen so that the carbide which is being formed will be just suffi- 
cient to reduce all the sulphides or arsenides of the valuable metals 
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to be separated (like copper, lead, gold, silver, etc), but not sufficient 
to reduce the iron sulphide to the metallic state. 

The fourth patent relates to a method of recovering zinc from sul- 
phide ores and consists essentially in treating in the electric furnace 
a mixture of the ore with sodium sulphate, limestone and coke, and 
sufficient fluxes to slag off the impurities of the ore in the presence of 
a large excess of carbon. The furnace action is again carried out 
under exclusion of air. The furnace reaction is assumed to be as 
follows: First, the sodium sulphate is reduced to sodium sulphide 
under evolution of carbon monoxide, and as the temperature rises 
to the formation point of carbide, this carbide reacts with the sodium 
sulphide, forming calcium sulphide and metallic sodium, which latter 
in statu nascendi attacks the heavy metal sulphides, regenerating 
sodium sulphide and setting the heavy metals (zinc, lead, copper) 
free. 





New York Central Electric Plans. 


Details and illustrations have already been presented in these pages 
with regard to the plans and plant for equipping the New York City 
terminal and suburban lines of the New York Central Railroad Com- 
pany with electricity. No authoritative statements have been given 
out since, but further data have become available. It is understood 
that the road will be equipped with third rail on the main line from 
Forty-second Street to Croton, and on the Harlem road from Forty- 
second Street to White Plains. On the New York & Putnam about 
five miles of the road will be thus equipped. It is quite probable that 
the Central may establish a new division point at Croton, thus ob- 
viating the present change of engines at Albany. 

In regard to the electrical equipment of the road, so far the com- 
mittee has decided upon the construction of two main power houses, 
one at Port Morris and the other at Yonkers. There will also be 
erected twelve rotary sub-stations at intervening points along the 
main line. The engineers estimate that the main power houses will 
cost one and a quarter millions each, and the smaller stations $300,- 
ooo each, bringing the cost for construction and equipment of the 
power stations up to $6,000,000. In addition to this, the electric 
locomotives, special cars, the third rail and other needed accompani- 
ments will bring the cost of the electrical equipment of the road up 
to $12,000,000. 

A committee is considering what connection can be made with the 
Subway system. Many of the directors are against a train connec- 
tion with the Subway for the reason that the Central would have 
to install a new style of suburban passenger car which could be 
operated in the tunnel, as any of the existing passenger cars would 
be too large for this service. The depressing of the tracks in the 
Forty-second Street yard is now progressing in three divisions, so 
that traffic may not be interrupted. This and the new terminal build- 
ing, if decided upon, will bring the total of expenditure required for 
these purposes up to $20,000,000. In addition, the extra improve- 
ments will cost about $5,000,000. It is conservatively estimated that 
the new terminal improvements, together with the complete electrifi- 
cation of the terminals, will cost $25,000,000. 





American Association for the Advancement of Science. 





The annual meetings of the American Association for the Advance- 
ment of Science and of the American Physical Society will be held 
in St. Louis, Mo., in “Convocation Week,” from December 28, 1903, 
to January 2, 1904. The opening session of Section B will be held 
on Monday, after the adjournment of the general session, probably 
about 11 o’clock A. M., at which time the session will organize, elect 
committees, and transact other suitable business. On Monday at 4 
o’clock, the retiring vice-president, Professor Ernest F. Nichols, will 
give an address on “The Infra-red Spectrum.” The Section will 
meet on Tuesday morning and afternoon, for the reading of papers. 
On Wednesday, December 30, the annual business meeting of the 
American Physical Society will be held, and the programme will 
consist of papers by members of this society. A regular session will 
be held on Thursday morning, while the afternoon will probably be 
devoted to a visit to the World’s Fair Grounds. If the number of 
papers is sufficient, the sessions will continue through Friday and 
Saturday. All sessions for the reading of papers will be held in 
Room 317 of the Central High School Building. Room 313 has been 
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designated as the smoking room for Section B and the Physical So- 
ciety, and the business session of the Physical Society will be held 
in this room on Wednesday. The vice-presidential address, on Mon- 
day, will be given in Room Bz. The Soythern Hotel will be head- 
quarters, 

A number of interesting papers are listed, and Prof. E. Rutherford 
is to give a popular lecture on radium. Among the papers are the 
following: “Hertzian Waves Since the Work of Hertz,” A. D. Cole; 
“A Simple Alternate Current Frequency Recorder” and “Iron Losses 
in Loaded Transformers,’ E. S. Johonnot, Rose Polytechnic In- 
stitute; “The Radio-activity of Ordinary Metals,” E. F. Burton; “A 
Possible Method of Accounting for an Electrically Charged Sun,” 
David Todd; “On the Position of Aluminum in the Voltaic Series, 
and its Use as a Positive Element in a Primary Cell,” and “On the 
Theory of the Electrolytic Rectifier,” S. R. Cook; “A Spectro-pho- 
tometric Study of Flourescence,” and “The Phosphorescence of Or- 
ganic Substances at Low Temperatures, Preliminary Note,” E. L. 
Nichols and Ernest Merritt; “A New Form of Frequency Indicator,” 
A. S. Langsdorf; “On the Use of Nickel in the Core of the Marconi 
Magnetic Detector,” Arthur L. Foley; “A Remarkable Distribution 
of the Carbon Deposit on the Bulb of a ‘Hylo’ Incandescent Lamp,” 
Arthur L. Foley; “An Absolute Determination of the Electromotive 
Force of the Weston Cadmium Cell,” Henry S. Carhart and George 
W. Patterson; “The Heating Effects of the Radium Emanation,” E. 
Rutherford and H. T. Barnes; “Does the Radio-activity of Radium 
Depend upon its Concentration,’ E, Rutherford; “On the Electrical 
Conductivity of Liquid Films,” Lyman J. Briggs; “The Charges 
Given to Surfaces by the Diffusion of Ions, and the Earth’s Negative 
Potential,” John Zeleny; “On the Velocity of Light in a Magnetic 
Field,” and “On the Effect of a Magnetic Field on the Interference 
of Polarized Light,” John Mills. 


CURRENT NEWS AND NOTES. 








WIRELESS TELEGRAPHY ON SHIPS.—Another steamship 
in distress has been helped out by her wireless system. A cable dis- 
patch from London of December 19 says: “The Red Star Line 
steamship Finland left Antwerp at noon to-day, and later the wireless 
telegraph station near Ostend, Belgium, received a message from 
the operator on board saying that the steamer had gone aground 
near Flushing, Holland. The weather was thick. The ship is not 





believed to be in any danger. Assistance has been sent to her. She 
has about 150 cabin and 500 steerage passengers aboard.” 
TELEGRAPHING EXTRAORDINARY .—The London Times 


has been pushing the sales of its edition of the “Encyclopedia Britan- 
nica” in great style, and has just closed the lists. On December 18 
it made-a last effort to bring in the waverers and establish a record 
in telegraphic advertising. Thousands of persons throughout the 
kingdom having obtained specimen pages, etc., but not having given 
a final order, and had been registered carefully, and the next morning 
130,000 of them received telegrams admonishing them to write then 
or “wire this morning, as subscriptions are coming so rapidly that 
immediate action is your only safe course.” Hundreds of orders were 
received in answer to the telegrams. 

MUNICIPAL TROLLEYS.—The Civic Federation of Chicago, a 
city which has had a big municipal electric light plant for many years, 
looks unfavorably upon proposed municipal trolleys. It points out 
that at least five years more must elapse until certain questions in- 
volving rights claimed by the companies can be settled in courts 
of last resort, and “five or more years of even poorer service do not 
present an attractive feature.” It estimates the cost of necessary im- 
provements in equipment and service at $15,000,000 or more, which 
must be invested by the city if it takes hold, besides such further sum 
as may be necessary to acquire the existing properties and on which 
it is hard to set limits. It naturally fails to see how the city will 
be able to raise this money. The success in the enterprises now 
within the city control does not, it says, compel the belief that higher 
success would crown efforts in the reconstruction and operation of 
the street railway systems, stating among other things that “in Chi- 
cago it costs fully 25 to 40 per cent. more to pave the streets under 
city administration than it does for like service under similar condi- 
tions of legitimate cost elsewhere.” It therefore recommends an ordi- 
nance continuing the franchises for a limited term of years, “with a 
just and adequate provision for compensation.” 
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MUNICIPAL ART.—Borough President Cantor, of Manhattan, 
has issued permits for the erection of two electroliers in Longacre 
Square, New York City, given to the city through the Municipal Art 
Society, which has already set one up at Fifth Avenue and Twenty- 
third Street. 

PARIS LIGHTING.—Bartholdi has a new scheme for lighting 
Montmartre, Paris. The idea is to erect his tall monument in memory 
of the balloonists of the Siege of Paris either on the Place Pigalle 
or the Square Saint Pierre, and surmount the column by a large mica 
balloon, containing electric lamps. 


CHICAGO A. 1. E. E. MEETINGS.—On January 5, 1904, a meet- 
ing of the Chicago branch of the American Institute of Electrical 
Engineers will be held at the usual place, 1741 Monadnock Block, 
to discuss central station topics as suggested by the papers pre- 
sented at the New York meeting, December 18, and possibly also 
two papers presented at the New York meeting, on November 20, 
which bear closely on central station work. On February 2 a special 
telephone meeting will be held, at which time papers and discussions 
on the automatic telephone exchange will be presented. All of these 
meetings give promise of much interest and large attendance. 

ELECTRIC CLUB JOURNAL.—The Electric Club, of Wilkins- 
burg, Pa., will, on February 1, issue the first number of the Electric 
Club Journal. Besides printing the transactions and proceedings 
of the club, the Journal will reprint papers read before societies and 
conventions which are appropriate in character, but not readily 
available to members, and contain editorials, engineering data, de- 
scriptions of shop practice, etc. The circulation will not be re- 
stricted to club members, but the privilege of subscribing extended 
to those who wish to fit themselves for practical engineering. Since 
the educational feature of the club work comprises a weekly lecture 
by an engineering authority and several meetings during the week 
of engineering sections, the amount and the character of the original 
matter available for the columns of the publication should render 
it of much value to the general engineering public. 





THE INTERSTATE COMMERCE COMMISSION, in its an- 
nual report just filed on railroads in the United States, says: “In 
the year ending June 30, 1903, the number of passengers killed in 
train accidents was 164, and of injured, 4,424; of employees killed, 
895; injured, 6,440. Casualties from other causes, added to these, 
make totals of 321 passengers and 3,233 employees killed and 6,973 
passengers and 39,004 employees injured. These numbers are larger 
by a considerable percentage than the corresponding numbers of the 
year last preceding. The report says that some railroads have will- 
fully neglected to make correct reports of accidents on their lines 
It recommends that no person under twenty-one be permitted to act 
as telegraph operator, as many disastrous collisions have occurred 
through the negligence or misconduct of youthful employees. The 
report says also that the block signal system should be made com- 
pulsory in order to prevent the continuance of accidents which are 
“a disgrace to the American people.” 


WINTER-EICHBERG SINGLE-PHASE RAILWAY MOTOR. 
~Maurice Latour, in a letter to the London Electrician, claims that 
the English patent recently issued on the Winter-Eichberg single- 
phase railway motor, an analysis of which patent appeared in our 
issue of last week, discloses that this motor is none other than his 
single-phase series compensated motor. It suffices, he says, to refer 
to the L’/ndustrie Electrique, 1902, p. 220, first column, last para- 
graph, where he had described very clearly the excitation by means 
of a single-phase alternating-current of a rotor provided with a 
commutator (see French patent 306,229 of December 12, 1901) when 
two auxiliary brushes short-circuited on one another are placed at 
right angles to the two brushes introducing the line current into the 
rotor. In addition, he says, his single-phase compensated motor of 
either the series or the shunt type, admits of such a simple and brief 
description that he could not understand the reasons for elaborating 
a series of claims of such a general and varied nature as those of 
the British patent, if the compensated single-phase motors were really 
intended to be covered by this patent. He considers it certain that 
his single-phase motor is interesting only because it is a compensated 
motor, and if this special quality is not desired, the simple repulsion 
motor suffices to obtain all speeds without the use of external re- 
sistances. 
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RUIN CAUSED BY BREAK OF HIGH-TENSION WIRES.— 
Through the breaking of a wire of the Chicago & Joliet Electric Rail- 
way, three railroad stations situated several miles apart were set on 
fire, while those at Lemont and Spencer were destroyed, and tele- 
graphic communication with Joliet was almost entirely cut off. The 
circuit which feeds the power houses at Lemont and Summit runs 
from the plant of the Economy Light & Power Company at the Jack- 
son Street dam of the drainage channel in Joliet. The pressure car- 
ried is 15,000 volts. The break occurred where the circuit passes six 
feet above the wires of the Santa Fé Railroad. When the contact 
was made, the current burned out every fuse in the Joliet office of the 
Western Union Telegraph Company and ended communication be- 
tween Chicago and St. Louis on the Chicago & Alton Railroad; be- 
tween Chicago and Kansas City on the Santa Fé and to all points 
west of Joliet on the Rock Island. The current entered the telegraph 
station on the Santa Fé at Lemont and set it on fire. The station 
was deserted at the time and in it were stored 500 pounds of dynamite 
awaiting shipment. The heroic efforts of Mayor Keig, of Romeo, and 
several others saved the village from destruction. In several other 
stations on the line of the Michigan Central, Santa Fé, Rock Island 
and Alton Railroads damage was done to the telegraph system and 
wires and instruments were rendered useless. 


THE GERMAN CABLE.—Mtr. R. Guenther, United States Con- 
sul-General at Frankfort, Germany, says, under date of November 
5: “The contract between the German Atlantic Telegraph Company 
and the German Post-Office Department with reference to the con- 
struction of a second German-Atlantic cable between Borkum and 
New York, via the Azores, provided that the first part of this second 
cable between Borkum and the Azores should be completed for 
business at the latest at the beginning of the year 1904, and that 
then the German Government would pay a fixed sum of 750,000 marks 
($178,500) for the year to the said company. The other agreements 
between the company and the German Empire become operative if 
the second part between the Azores and New York (the whole cable) 
is completed on January 1, 1905. A few days ago the first part of 
the cable, i. e., between Borkum and the Azores—was successfully 
completed, in spite of the extraordinary unfavorable conditions of 
the weather on the Atlantic Ocean this year. The first part of the 
agreement with the German Post-Office Department has, therefore, 
been fulfilled according to programme. Without considering the 
pecuniary advantage resulting to the German Atlantic Telegraph 
Company through this stipulated payment on the part of the Empire 
on account of the existence of a double cable the cable traffic between 
Borkum and the Azores appears secure, as the probability that both 
cables should be interrupted simultaneously seems very remote, and 
as the new cable is in a condition to handle a considerable higher 
amount of traffic than the first one.” 





ELECTRICAL TYPESETTING.—The invention of Mr. W. S. 
Timmis, now being shown in New York City, known as the “litho- 
type,” is based on the idea of using aluminum plates for all printing 
in which lithograph stones have been employed. The claim is also 
made that it eliminates all setting and distribution of type as well 
as matrix making, stereotyping and electrotyping. The plates are 
only 1/32 in. thick. “As at present constructed,” says the inventor, 
“the lithotype consists of two parts or devices operating separately. 
Arrangements, however, have been made to co-ordinate these parts. 
The first consists of a small machine comprising a keyboard similar 
to the ordinary typewriter keyboard, perforating device to perforate 
a paper ribbon or strip of any required length, and a counting device. 
The perforating device is operated electrically and controlled by the 
depression of the keys. The machine automatically takes care of 
the spaces between the words. The perforated slip goes directly 
into the second part of the combination, which operates to bring the 
printing member into position, so that the selected character is 
directly opposite the printing point. The character is then inked, the 
paper is moved up to the character, and the impression is taken there- 
from. This action is repeated for each character until the line is 
completed, when the paper-carrying device returns and moves for 
the new line. The transfer thus obtained is now ready to be impressed 
on the surface of the prepared aluminum plate. The plate, with the 
imposed transfer, is put under pressure, the paper is washed off, the 
impression thus made is ‘rolled up,’ and then, with a few finishing 
touches, is ready for the press.” 
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A RAT STARTS FIRE PANIC.—Fifteen big fire gongs were set 
clanging and as a consequence a number of Senators and members 
of Congress were brought flying to the National Hotel lobby, Wash- 
ington, in various stages of disarray because a hungry rat in gnawing 
the insulation from an electric alarm wire, had short-circuited the 
same. 


TAKES PICTURES WITH PITCHBLENDE.—Prof. Alja R. 
Crook, of Northwestern University, notes independently that there 
is sufficient radium in pitchblende to make it possible for a photo- 
graph to be taken by it directly. By winding tin wire around a sensi- 
tive photographic plate and wrapping the latter in several coverings 
of black paper to exclude the light, the radium rays from the pitch- 
blende passed through the paper and made an impression on the sen- 
sitive plate, so that when the plate was developed it showed where 
the wires had been wrapped around it. Prof. Crook states that the 
value of the experiment lies in the proof of a new way in which 
to discover radium in minerals. 


A. 1. E. E. PHILADELPHIA MEETING.—At a meeting held 
December 6 at the Engineers’ Club of the Philadelphia local branch 
of the American Institute of Electrical Engineers, Mr. Lamar Lyndon 
read his November paper on “The Comparative Behavior of Floating 
and Booster-Controlled Batteries on Fluctuating Loads.” Mr. E. F. 
Northrup gave an abstract and discussion of Mr. Addicks’ paper on 
“The Electrical Conductivity of Commercial Copper,” and Prof. 
Joseph W. Richards, of Lehigh University, an interesting address 
on “The Energy Absorbed in Electrolysis.” The discussion of the 
papers, which was interesting and spirited, was participated in by 
Messrs. Woodbridge, Blizard, Lyndon, Clauder, Hewitt, Richards, 
Northrup, Hodges and Sanville. After the discussion Messrs. W. L. 
Hodges and John Kelly showed the talking arc lamp. The experi- 
ment was very successful. A number of phonographic records were 
given out by the arc, as well as the human voice. The phonograph 
was operated and the speaking was done in a room remote from that 
in which the lamp was exhibited. 





LETTER TO THE EDITORS. 


Theories in Wireless Telegraphy. 


To the Editors of Electrical World and Engineer: 

Sirs :—I regret that through indisposition I have not been able to 
reply earlier to Prof. Fessenden’s letter in your issue of October 31 
last. 

I may say without further parley that I am disappointed at the 
bellicose attitude taken up by Prof. Fessenden, which I do not think 
was altogether called for by my letter in your issue of October 17, 
and, I fancy, he will find that in his anxiety to make out as strong 
a case as possible he has laid himself open to very serious criticism. 
The dogmatic way in which he lays down the law as though no one 
but himself has really studied the theory of wireless telegraphy, is 
amusing. He points out some imaginary blunders I have made, but 
which are really his own. He also makes the unwarranted and 
wholly erroneous assumption that I have made no experiments and 
infers that I am a “lucky guesser.” It may surprise Prof. Fessenden 
to know that I have made a large number of experiments in wireless 
telegraphy and that I have been associated with the practice of the 
subject to an extent at least comparable with Prof. Fessenden’s own 
association therewith, and for a longer period. 

I have yet to learn that my contention regarding the “sliding wave” 
theory, viz.: that it was first published by me in May, 1899, is wrong. 
I contend that in this publication the propagation of waves over the 
surface of the earth, as opposed to space-propagated waves, was first 
advanced as an explanation of wireless telegraph effects. On the 
strength of this theory I predicted that the curvature of the earth 
would have little or no effect on transmission. As to the theory being 
a “lucky guess,” I leave that to readers of the articles in question to 
judge. Personally, I think it was a theory logically deduced, and 
was, Prof. Fessenden notwithstanding, largely the result of reasoning 


on my own practical observations. 

Prof. Fessenden says that, according to my theory, the intensity 
varies as the distance (I presume he means inversely). This would 
only be the case under theoretically perfect conditions. The surface 
traversed would have to be perfectly conducting and free from ex- 
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crescences. Resistance of the surface would absorb energy and the 
presence of excrescences of a size comparable with the wave length 
and sufficiently abrupt, would reflect the waves, and also give rise to 
space-propagated waves with consequent dissipation of energy. Again, 
the strength of transmission would be largely affected by the degree 
of transparency of the atmosphere to these waves. Ionized air would 
and does absorb much of the energy from the waves, according to 
the degree of ionization present. Hence, Prof. Fessenden’s argument 
on this score falls to the ground. 

Quantitative measurements, especially in wireless telegraphy, may 
be wrongly observed or wrongly interpreted, and are equally dan- 
gerous in either case. Like statistics they must be intelligently ap- 
plied or they will lead to erroneous conclusions, and this I make bold 
to suggest is just what Prof. Fessenden has been doing. How he can 
possibly argue that the intensity can vary with the square of the dis- 
tance on any “sliding wave” theory under perfect conditions of trans- 
mission, is quite beyond me. When this is the case the waves are 
“space propagated.” That is, they are spread over a spherical or 
roughly spherical surface and not along a simple circular belt. 

I have carefully read the remarks made by Prof. Fessenden in 
1899 on the sliding wave theory and published in the Transactions 
of the American Institution of Electrical Engineers for November, 
1899, and fail to find that the theory there given is other than that 
advanced by me, but very crudely explained. I also notice that he 
does not even try to claim it himself, but endeavors to ascribe it to 
Heaviside and others. 

Prof. Fessenden’s main idea appears to be that the waves used 
are not Hertzian waves, but a new type which he was the first to 
recognize. This view of the case will take considerably more sub 
stantiation than Prof. Fessenden has yet given, especially in view 
of the fact that he has undoubtedly gone astray on the question of 
phase difference between magnetic and electrostatic energies in the 
waves, as per his British and American patent specifications. What 
ground has he for the statement that the Lodge waves or any true 
waves have electric and magnetic energies out of phase? In electric 
oscillations this is the case, but in traveling waves it is not and can- 
not be. In any true waves, whether ether waves or waves in matter, 
the kinetic and potential energies are equal and in phase. In fact, 
when we say that the magnetic and electric energies in any harmonic 
disturbance are equal and in phase it is simply another way of saying 
that the disturbance is a traveling one, i. e., a wave. Arrest a wave, 
or stop it traveling, and it at once becomes an “oscillation” where the 
electric and magnetic forces are out of phase. 

Prof. Fessenden appears to be mixing up so-called “stationary 
waves,” which are really oscillations, with true waves traveling with 
the velocity imposed on them by the medium in which they exist. 
He lays claim to have discovered a fact which was known before 
electric waves were discovered. He has also “discovered” several 
other mare’s nests. He says that I have not yet recognized that no 
currents exist in the surface over which the waves are propagated. 
This is quite true, inasmuch as an electromagnetic field localized about 
a conductor constitutes a current in that conductor from one point of 
view. And I contend that Prof. Fessenden has not yet proved that 
this view of the matter is incorrect. He puts a “barreter” in a hori- 
zontal earthed wire and gets no result. Why? Because his “bar 
reter” is not sensitive enough to detect the minute and momentary 
currents which would exist in this small section of the whole path 
of traverse. In other words, his “barreter” is at best but a shunt to 
a conductor of great size—a circular belt of the earth’s surface. He 
then puts it in a vertical wire and gets a considerable effect. Why? 
Because the vertical wire collects and holds to itself the energy or 
some part of the energy from space a quarter length wave around 
itself in virtue of the wave being. arrested and oscillations set up 
about the conductor. This point I cannot hope to make clear to 
Prof. Fessenden in a communication of this kind, but I can assure 
him he will yet learn a few facts about electric and other waves of 
which he is evidently not at present aware. 

My experiments do not confirm Prof. Fessenden’s table of relative 
sensitiveness of various types of receivers, and in this matter I am 
convinced that Prof. Fessenden’s quantitative measurements have 
gone astray. Quantitative experiments are all very well, but they 
can be wrongly carried out and incorrectly interpreted, and I have 
little doubt that one of these factors is concerned in this case. The 
Marconi type of filings coherer is set down as possessing much less 
sensitiveness than the magnetic detector. There may sometimes be 
a little margin in favor of the magnetic detector, but I find that when 
a well-made and reliable filings coherer is connected in a properly 








tuned and efficient circuit with efficient transmission there is surpris- 
ingly small difference between them. I have followed all or most 
that has yet been published regarding Prof. Fessenden’s methods and 
am perfectly assured that he has not yet treated the filings coherer 
at all fairly in this respect. Until such time as Prof. Fessenden’s 
quantitative results are fully confirmed by independent investigators I 
cannot accept them as correct. My own investigations do not bear 
them out. 

I cannot hope that this communication will be at all convincing 
to Prof. Fessenden, but I do not intend at present to discuss the 
matter further, as I hope shortly to more fully explain my views 
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High-Speed Direct-Current Machines —ZINNER.—An illustrated 
article on direct-current machines coupled directly with steam tur- 
bines. The high speed requires special devices to insure sparkless 
commutation. For good commutation it is advantageous to insert 
non-inductive resistance in the short-circuited coils in order to coun- 
teract, at least partially, the effect of the reactance voltage. For this 
purpose mechanical arrangements have been devised by which either 
in the commutator or in the brushes a sufficient amount of resistance 
is inserted which manifests itself fully in the short-circuited coils, 
but does not increase essentially the total resistance of the circuit. 
An arrangement of this kind by Seidener is shown in Fig. 1, in 
which between any two ordinary segments, 11 and 12, an auxiliary 
segment, h?, is inserted. Each auxiliary segment is connected with 
the next main segment (according to the direction of the rotation) 
through non-inductive resistances, w, as shown in the illustration. 
For machines of normal speed very favor- 
able results have been obtained with this 
device, but for steam turbine generators the 
resistance, w, would become too great since 
the reactance voltage is very high in this 
case. For generators running at very high 
speed there will, therefore, always be a 
larger or smaller reactance voltage, which 
is to be overcome by an opposite commuta- 
tion e.m.f. The author comes to the con- 
clusion that for the rational design of 
such machines it is necessary to produce 
a special field for the commutation, in- 
dependent of the magnetic field, fixed 
in space and changing automatically in 
intensity with the load. This may be accomplished in two differ- 
ent ways: First, by producing the commutating field by means 
of special commutation poles, which are magnetically independent 
ot the main field, and are excited by the armature current; a ma- 
chine based on this principle and designed by Seidener is de- 
scribed and illustrated. Secondly, a common magnetic pole system 
may be used which carries, besides the regular exciting wind- 
ing, another winding supplied with the armature current in such a 
manner that a special commutation field is produced. The most 





FIG. I. 
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perfect example of this second principle is the Deri compensated 
machine, in which, besides production of the required commutating 
field, there is also compensation of the armature reaction. By simply 
displacing the brushes from the geometrical neutral zone, the Deri 
machine becomes a compound machine. For machines running at 
high speed there is danger of the production of strong additional 
short-circuit currents, if the commutation field is not properly de- 
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elsewhere; but let me conclude with one note of cordial agreement. 
There has for some years past been an absurd notion hanging around 
that by shaking up the earth’s potential or “wobbling” its charge, 
wonders in the way of wireless telegraphy can be achieved. This is 
a chimera, for several reasons. In the first place, one would have to 
use a conductor extending far away out into space to shake the poten- 
tial, and in the second place no use could be made of the shaking 
potential any more than the shaking of the potential of a hollow con- 
ducting sphere could be made use of by a person inside the sphere. 


The screening is just about as complete in one case as in the other. 
J. E. Taytor. 


ep 


signed. These currents increase the more the greater the differences 
between the field densities at the various points of the zone covered 
by the brushes. It is, therefore, necessary to try to get as flat a com- 
mutation field curve as possible within the zone of the displacement 
of the brushes. This can be easily accomplished by providing a 
special commutation tooth, as shown in Fig. 2, made of solid iron 
with deep radial slits. Details are given of the design of a machine 
of this type which, driven by a Parsons steam turbine at 3,000 revo- 
lutions, gives 510 amp. at 650 volts. The field has a two-pole shunt 
winding. The general arrangement of shunt winding and composi- 
tion winding is shown in Fig. 2.—Zeit. f. Elek. (Vienna), Novem- 
ber 29. 

Design of Small Direct-Current Machinery.—Fynn.—A continu- 
ation of his illustrated serial. He advocates the choice of steel for 
the poles in order to get the shortest possible mean length of turn 
for the field coils, and, for the same reason, he advocates the use 
of round poles. Several pole constructions are discussed and illus- 
trated. Concerning the shaft, he has found many illustrations of 
Fischer-Hinnen’s contention that the portion of a dynamo shaft 
which is subject to the heaviest strain is that in the neighborhood of 
the commutator. The following formula gives very reliable results 
for ordinary sizes: The diameter in inches equals a constant multi- 
plied by the cube root of the ratio of the normal hp to the number of 
revolutions per minute. The values for the constant which have been 
found suitable for the sizes under discussion vary from 10 for the 
smallest to 7.5 for the largest. In settling these values for the con- 
stant it is borne in mind that the machines, when used for crane 
work, with suitable altered winding, are required to exert a torque 
fully 2 to 2% times the normal. Having thus settled the diameter 
of shaft through the commutator, he makes it at least equal to this 
through the armature and then steps down to the journals at each 
side, allowing for the necessary shoulders. In this way a shaft 
diameter through pulley end bush as arrived at, equal to about 0.8 
of the diameter through commutator. He then discusses briefly the 
design of commutator and brush gear.—Lond. Elec. Rev., Novem- 
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ber 27. 

Dimensions of the Slots in Direct-Current Slot Armatures.——MUL- 
LER.—A mathematical article in which he discusses the question how 
the dimensions of slots of an armature of given size must be chosen 
in order to make the capacity of the armature a maximum. He gives 
a formula for the best ratio between the breadth of slot and tooth. 
As a first approximation it follows from his formula that the best 
value of the ratio of the thickness of each tooth to the breadth of 
the slots is two-thirds.—Zeit. f. Elek., November 20. 





Automatic Motor-Starter—An illustrated description of an auto- 
matic device made by a German company for either starting or stop- 
ping motors from a distance. A worm wheel, R, is attached to the 
lever of the starting box, shown in Fig. 3, arranged for three-phase 
work, and is driven by a worm, WV, is a clockwise or counter clock- 
wise direction, according to which of the two wheels, S and S,, rotat- 
ing in opposite directions, is coupled to the shaft carrying the worm, 
W. Both wheels are driven by the motor, but with different speeds; 
the one for starting, S,, turns slowly, as compared with the other one, 
S, which is employed for switching off the motor. When the motor 
circuit is closed, the energized electromagnet, M, in attracting its ar- 
mature against the pull of the spring, F, couples the worm, W and >: 
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The disc, R, begins to rotate until the pin, Sy striking the lever, causes 
S, to become disengaged. On opening the circuit, the armature of M 
is released and the tension of the spring, F, is sufficient to cause the 
left-hand clutch to engage, connecting thereby the worm, W, to the 
pulley, S. The disc, R, is rotated until the pin, s, disengages the 
clutch. Another arrangement is also described, the chief difference 





FIG. 3.—AUTOMATIC MOTOR STARTER. 


between it and the above device being the adoption of a pawl and 
ratchet wheel instead of a clutch—Lond. Elec., December 4. 

Electrodynamic Condenser.—SEtbENER.—An illustrated article on 
electrodynamic condensers which, compared with electrostatic con- 
densers, have the advantage that they may be built in the same way 
as synchronous motors and practically for any required voltage. 
They have the valuable property of being self-starting. Two arrange- 
ments of Le Blanc and Swinburne are described. The author has 
devised a new machine of this kind which was originally intended 
to produce oscillating motion for mechanical purposes by electric 
means. In its external principles the machine is like an induction 
motor, the stator being supplied with direct current. The armature 
has one winding which, when at rest, is perpendicular to the plane of 
the stator winding. When the armature winding is supplied with an 
alternating current the armature is set into an oscillating motion.— 
Zeit. f. Elek. (Vienna), November 22. 


REFERENCE. 

Compound Synchronous Alternator—Ko.ven.—The first part of 
a full illustrated translation of his recent German article on the latest 
type of Heyland machines, which was abstracted in the Digest.— 
Lond. Elec. Eng., November 27. 


LIGHTS AND LIGHTING. 


REFERENCES. 


Blue Prints—An illustrated description of the Franklin electric 
blue print machinery, by which prints can be made at a speed between 
I and 10 minutes. The printing is done automatically, and the action 
of the machine being continuous, prints of any length can be made, 
or one separate print after another may be obtained in rapid suc- 
cession.— Sc. Am., December 5. 


Electric Arc.—BLoNnvELL.—A discussion of the work done by Mrs. 
Ayrton on the electric arc, with special references to her book on this 
subject.—L’Eclairage Elec., December 5. 


POWER. 


Steam Turbines and Reciprocating Engines—BeE iiss, Morcom, 
WILKERSON, BARKER AND SWINTON.—Several communications on the 
question of the superiority of the steam turbine over the reciprocating 
engine concerning efficiency, especially when working with super- 
heated steam. Bellis and Morcom defend the reciprocating engine 
operated with superheated steam, while the others are in favor of 
the steam turbine. Morcom gives a table of comparison between 
seven plants with steam turbines and seven plants with high-speed 
reciprocating steam engines. The figures show that the steam tur- 
bine stations on the average are quite 50 per cent. worse than the 
reciprocating engine stations, not only in the consumption of fuel, 
but in the total cost per unit of electricity produced. Barker and 
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Swinton show, however, that this table of comparison is wholly 
unfair, since the average output of the reciprocating stations given in 
the table is about double that of the turbine stations, and the former 
have, on an average, a 50-per-cent. better load factor than the latter. 
Barker agrees that steam turbines cannot compete with reciprocating 
engines as regards economy of steam, unless they are first con- 
densing, and, secondly, of units over 200 hp. The plant of the New 
Castle-on-Tyne Company, now operated by steam turbines, shows 
a works cost less than half the most favorable similar figure of 1.24 
cent per unit given by Morcom for the steam engine plant of Leeds. 
The cost of coal and labor at New Castle and Leeds cannot differ 
very greatly. So this enormous difference must be due to matters of 
load factor and output and probably also to some extent to a superior 
economy of steam turbines over reciprocating engines.—Lond. Elec., 
November 6, 13, 20, 27, December 4. 


Blast Furnace Gas Engines—An illustrated description of the 
blast furnace gas power plant at the Ilseder iron works in Germany. 
There will be six generating sets, one of which has been installed 
so far. It consists of a three-phase alternator of the fly-wheel magnet 
type, driven by a pair of gas engines, one on each side. The engines 
are of the two-cycle Oechelhaeuser type, each having two pistons 
working in cne cylinder, and moving in opposite directions at the 
same time. These pistons are so arranged with regard to the posi- 
tions of the admission and exhaust ports which they uncover at the 
end of their outward stroke, that no other valves are necessary. A 
pump is driven by an extension of the piston rod of the back piston, 
and forces the gas and the air respectively into the admission ports 
at a pressure of a few pounds per square inch; compression takes 
place when the pistons approach one another on the inward stroke. 
Regulation of speed is effected by varying the quality of the mixture 
of gas and air. The alternator is driven at 125 revolutions, the volt- 
age being 10,000 and the frequency 50 cycles per second. The irreg- 
ularity factor at full load is 1/350 and the fly-wheel effect is 2,500 
foot-tons. The fly-wheel shaft is connected with the two crank 
shafts by couplings so that either engine may be used to drive the 
alternator while the other is laid idle if necessary. The alternator 
runs perfectly in parallel with the existing steam-driven generators 
even when only one of the gas engines is used. The governors of 
the engine are electrically controlled from the switchboard to facili- 
tate paralleling.—Lond. Elec. Rev., December 4. 


Electric Power for Mining.—WarreN.—An illustrated description 
of a 2,000-hp electric power plant in Scranton for supplying power 
for the operation of electric locomotives, hoists, pumps, drills, lights, 
etc., at various coal mines of the Delaware, Lackawanna and Western 
Railroad. Power is transmitted by 2,300-volt alternating current to 
sub-stations at the mines provided with step-down transformers and 
synchronous converters for converting the current to 275 volts direct 
current for the mines. The equipment of the power plant is described 
and illustrated—Mines and Minerals, December. 


REFERENCES. 


Steam Plant of Lausanne Sub-Station—Herzoc.—An article on 
the steam plant of the Pierre de Plan sub-station, in which the high- 
tension direct current (Thury system) transmitted from St. Maurice 
is converted for use in the lighting and traction system of Lausanne. 
Should, on account of an accident, no direct current arrive from St. 
Maurice, the converting machinery may be driven by steam engines. 
There are three 400-hp steam engines, which are described in con- 
nection with detail drawings.—Zeit. f. Elek. u. Masch., November 16. 


Gas Engines.—GrAMyr.—An illustrated description of a gas en- 
gine installation, using Dowson gas, in a locomotive and machine 
shop in Winterthur, Switzerland. There are three gas engines of 
100 hp and one of 4o hp. Illustrations are given of the installation 
and diagrams of the behavior of the gas engines.—La Revue Tech., 
November 10. 


Steam Trap.—GrEIPrEL AND CHINTZ.—Two illustrated communica- 
tions on the rational designs of steam traps.—Lond. Elec., Novem- 
ber 6. 


TRACTION. 


Camden & Suburban Railway.—An illustrated description of the 
railway system of Camden, opposite Philadelphia, which comprises 
various suburban extensions from 7 to 12 miles in length. The com- 
pany uses a bond consisting of cast-copper plates 100 mm. x 150 mm., 
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with two grooves for the bond wires. Above the wires is a cast- 
iron plate with corresponding grooves, and both plates are drawn up 
tight to the web of the rail with two 25-mm. bolts. T-rail is used to 
a large extent in the suburbs. The company has about 24 miles of 
telephone wires and 38 telephones at different points. Lightning 
arresters are used every 1,000 ft. There are several novel features 
in regard to the power station, among them the method of making 
joints and piping, and an arrangement for recovering the cylinder 
oil from the water of condensation. The experiment has been tried 
of equipping one engine with tail rods and the other without tail 
rods. The experience with the tail roads indicates that it is possible 
to work the engine equipped with them at about Io per cent. greater 
capacity. The fly-wheels are all enclosed in metal housings. The 
switchboard is also of a novel design. Two-positive bus-bars are 
used and the equalizer bus-bar is on the negative side of the gen- 
erators. This reduces the complications on the board and also the 
possibility of short-circuits between the equalizer and the ground. 
The company uses two circuit-breakers in multiple on each machine 
before they are connected to the bus-bars and thinks this more de- 
sirable than a single circuit-breaker. The method of connecting the 
booster to the switchboard is also novel, as this circuit-breaker is 
interlocked with the circuit-breaker of the motor operating the 
booster.—S?t. R’y Jour., December 5. 

Testing Rail Bonds.—An illustrated description of a method of 
Gerhart, involving the familiar application of a double-scale milli- 
voltmeter in conjunction with means for taking the readings over a 
standard length of rail and across the joint to be tested. By com- 
paring the two readings, the resistances of the joint can be easily 
determined. The novelty of Gerhart’s method lies in the contact bar 
or pole, by which contact is made with the rail for the purpose of 
taking the reading across the joint and across the selected rail length. 
This consists of an oak piece of about 6% ft. long and I in. square, 
to one side of which are attached four cold-chisel points which form 
the contact points with the rail. The oak piece is slightly bow-shaped, 
so that when placed on the head of the rail without pressure the piece 
will rest upon the two outer chisel points. Pivoted to the center of 
this piece is an upright which forms a handle and carries at its lower 
end one of the four contact points. This point and the contact point 
at one end of the bar are connected to the top scale of the millivolt- 
meter. They are so placed on the rail as to measure the drop on the 
standard length of rail. The third and fourth contact points are 
used to give a reading across the joint and are connected to the 
bottom scale of the millivoltmeter. By placing one foot upon the 
horizontal piece of the bar near the center a reading across the stand- 
ard length of rail is obtained on the upper scale of the voltmeter. By 
placing the other foot on a plunger, the remaining contact point is 
placed to the head of the rail and a reading across the joint on the 
lower scale of the voltmeter is obtained.—Street R’y Rev., November 2. 

REFERENCES. 

Cincinnati.—A long and fully-illustrated description of the Inter- 
urban Railway and Terminal Company, of Cincinnati, which has 108 
miles of track in operation. There are two power plants. One con- 
tains two 400-kw, direct-current generators and two 500-kw, 10,000- 
volt alternators. The other contains two 500-kw, 10,000-volt alter- 
nators. The high-tension alternating currents are transmitted to four 
sub-stations, provided with transformers and synchronous converters. 
—St. R’y Rev., November 20. 

Paris Traction—Gurry.—A continuation of his very long and 
fully-illustrated description of the electric installation of the railway 
Des Invalides 4 Versailles. High-tension, three-phase currents are 
transmitted over underground cables to three sub-stations, provided 
with transformers and synchronous converters. Each sub-station 
contains four 300-kw converters.—L’Eclairage Elec., December 5. 

Ipswich.—A note on the recently-opened tramway system of Ips- 
wich. The power plant contains six steam-driven, direct-current gen- 
erators, two of which have a capacity of 240 kw, two of 120 and 
two of 50 kw each. The two largest machines can be either used 
compound-wound for the traction load or as shunt machines for 
lighting. A storage battery of 248 cells, with a capacity of 400 amp.- 
hours, works between the outers of the three-wire system.—Lond. 
Elec., November 27. 

Third Rail and Trolley.—An editorial discussion of the relative ad- 
vantages of the third rail and the trolley for high-speed roads. Under 
certain conditions each is preferable. Where trolley wheels run 
from 5,000 to 10,000 miles on a heavy interurban car, as they do in 
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many cases, it is safe to assume that the trolley wheel is a fairly sat- 
isfactory method of obtaining current. On the other hand, there are 
certain points where the third rail is more advantageous.—St. R’y 


Jour., November 21. 


Motors as Emergency Brakes —GoucuH.—An article in which the 
writer explains the connections through which motors can be used 
for emergency braking, with 2-motor and 4-motor equipments.—St. 
R’y Jour., December 5. 


Trackless Trolley in Scranton.—A description of an experimental 
line 250 meters in length, in operation in Scranton, Pa. The trolley 
wheels press against the wire from the inside and the trolley poles 
carry “bridges,” which allow the trolley to pass by gaps in the trolley 
wire. A three-wire system can be used if desired.—St. R’y Jour., 
November 14. 


WIRES, WIRING AND CONDUITS. 


Insulating Paints ——Tocu.—A brief article on electric insulating 
paints. The materials employed in the manufacture of insulating 
paints and varnishes consist principally of resins in a suitable solu- 
tion. The addition of a metallic element would be decidedly harmful. 
The principal gums that are used in making insulating varnishes are 
resin, asphaltum, pitch, tar, Kauri, manilla, shellac and copal. The 
principal solvents are turpentine, benzine, benzol, acetone, alcohol, 
bisulphide of carbon, linseed oil, china wood oil, and in some in- 
stances water. Resin is very largely used as a gum, but in very fine 
work a solution of resin alone is rather dangerous.—Electrochem. 


I[nd., December. 
ELECTRO-PHYSICS AND MAGNETISM. 


Dispersion of Fog by Electricity —Lopce.—An abstract of a (Brit- 
ish) Physical Society paper in which he describes an experiment for- 
merly made by him in which two pieces of wire gauze, connected to 
the terminals of an electric machine, were placed opposite each other 
in a chamber, through which a current of smoke was slowly passing. 
Upon electrifying the pieces of wire gauze the smoke ceased passing, 
the dust particles cohered, hovered in the air and were either driven 
to the sides of the chamber or fell to the bottom. In the case of 
mist, the electrification of steam in a bell jar converted it into fine 
rain. It seems, therefore, possible that rain might be produced by 
the electrification of a cloud. He later tried at Liverpool to disperse 
fogs by discharging electricity into them. For this purpose a large 
mast was erected on the roof of the college building, terminating in 
a bundle of points, to which electricity was conveyed from a Wim- 
shurst machine by a wire supported by specially-constructed in- 
sulators. The discharged points may be supplemented by a gas flame. 
Upon one occasion the discharge of electricity from the flame was 
sufficient to keep a clear space of 50 or 60 yards radius in the dense 
fog. He suggests that this means may be utilized on a large scale 
to mitigate the disastrous river fogs. He had suggested to erect for 
this purpose a series of masts for positive discharges on one side of 
the river and a series for negative discharges on the other side, but 
he does not think that the glass influence machine which was very 
suitable for his experiments could be put in the hands of “practical” 
men. He has, therefore, devised the following method of producing 
high-tension direct-current: A high-frequency alternator (3,000 
periods per second) supplies current to a primary of an induction 
coil while the terminals of the secondary are connected to a Cooper 
Hewitt rectifier. He found that the rectifying effect is much assisted 
by the outside tin-foil coating which surroyinds the mercury electrode 
and which is connected to the positive terminal of the lamp.—Lond. 
Elec., November 20. 

Storage of N-Rays.—Btonp.Lotr.—An account of some observations 
made in connection with N-rays. He found that on concentrating 
N-rays with a quartz lens for some time upon a calcium screen and 
then taking away the Auer burner, the increased luminosity of the 
screen persisted as long as the quartz lens remained. The lens, in 
fact, possessed a kind of invisible N-ray phosphorescence. The same 
effect is shown by quartz plates as well as Iceland spar, fluorspar 
and glass. The reflective power of metals is enhanced by exposure 
to N-rays. This enhanced reflective power also persists for some 
10 or 20 minutes. Lead becomes active in this manner on both faces, 
if one of them is exposed to N-rays for several hours at atime. Alu- 
minum, wood, paper, paraffin do not store up N-rays, and the least 
trace of moisture completely eliminates the effect. Dry pebbles gath- 
ered in bright sunlight give out N-rays. The effect is not quite analo- 
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gous to phosphorescence.—From Comptes Rendus, November 9; 
Lond. Elec., November 27. 

Absorption of Cathode Rays and Molecular Theories—LENARD.— 
An account of experiments concerning the absorption of cathode rays 
as a function of their velocity. He formulates a new theory on the 
constitution of matter. The ultimate constitution of the atom he 
calls the dynamid on account of its electric field, which deflects and 
arrests the electron in its passage. The dynamid may be regarded as 
an electric doublet whose moment may vary from one atom to the 
other. The atoms of the different elements are made up of different 
numbers of dynamids in exact proportion to their atomic weights. 
Every dynamid throughout the universe has the same mass, but the 
actual volume of the dynamids constituting a cubic meter of solid 
platinum is barely a cubic millimetre—From Ann. der Physik., No. 
12; Lond. Elec., November 27. 


Induced Thorium Activity—Von Lercu.—A description of a series 
of experiments made to determine the chemical behavior of the in- 
duced radioactivity shown by metals exposed for some hours to 
Rutherford’s thorium emanation. He works on Rutherford’s hypothe- 
sis, assuming that thorium gives rise to thorium rays, the latter to 
thorium emanation, and this again to induced thorium activity by a 
series of sub-atomic transformations. When metals after exposure 
to the emanation are dissolved in acids, the radioactivity acquired 
remains attached to them and reappears on precipitating them from 
the solution. “It may, however, be detached from the metals by elec- 
trolysis, and made to precipitate on the cathode.” The author be- 
lieves that the induced activity is a new element or series of ele- 
ments, the main constituent having a position between copper and 
lead in the voltage series—From Ann. der Physik., No. 12; Lond. 
Elec., November 27. 


REFERENCES. 


Photography by Electric Discharges.—An account of experiments 
made by Leduc in which electric discharges were directed on a sen- 
sitive plate so as to produce designs capable of furnishing motifs for 
ornamentation. Some photographs of very pretty ornamental patterns 
thus obtained are reproduced. A plate coated with gelatino-bromide 
of silver is placed with its non-sensitive side on a metallic leaf, which 
is connected with one pole of a static machine or an induction coil. 
The other pole is connected with a metallic point, placed on the sen- 
sitive surface.—Sc. Am., December 5. 


Radioactivity.—ALLEN.—An illustrated paper in which he describes 
some experiments and gives a very concise review of the subject of 
radioactivity—Lond. Eng’ing, December 4. 


Spinthariscopic Phenomena.—ToMMAsINA.—An account of experi- 
ments which confirmed Becquerel’s contention that the sparking ob- 
served in Crookes’ spinthariscope is due to the cleavage of the zinc 
sulphide crystals provoked by the impact of 4-rays—From Comptes 
Rendus, November 9; Lond. Elec., November 27. 


Magnetic Storm.—Movureaux.—A report of the observations made 
at the Val-Joyeux Station during the magnetic storm of October 31. 
—From Comptes Rendus, November 2; Lond. Elec., November 27. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Copper Refinery—Macnus.—A fully-illustrated account of an ex- 
perimental determination of contact resistances and current leakages 
in an electrolytic copper refinery. The power lost in contact resist- 
ances appears to be of considerable amount. In a test with 4,000 
amp. and a current density of 11 amp. per sq. ft., the tank voltage was 
0.230, which was made up as follows: The drop between anode and 
anode bus-bar, 0.0330 volt; drop between cathode and cathode bus- 
bar, 0.0180; drop across the electrolyte, 0.179 volt. The last figure 
includes the drop across the layer of slimes on the surface of the 
anode, which is about 0.007 volt. The actual effective energy is 77.8 
per cent., the energy lost in contact and transmission being 22.1 per 
cent. The results of tests on tank leakages are given in a drawing.— 
Electrochem. Ind., December. 


Edison Accumulator.—A brief editorial note on Hibbert’s recent 
paper on the Edison nickel-iron battery. It is said that the cell itself 
is undoubtedly an excellent one and an improvement in several re- 
spects on the old lead cell, especially on account of its excellent dura- 
bility. But it is expensive, and since lead traction cells of equal 
capacity, weight for weight, as Edison cells, and occupying less space, 
are obtainable, the whole matter almost resolves itself into the ques- 
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tion whether the increased durability is worth the extra cost.—Lond. 
Elec., December 4. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measuring the Form Factor of Alternating Currents.—RosE AND 
Kueuns.—An illustrated account of an investigation made in the 
German Reichsanstalt. The form factor of an alternating-current 
e.m.f. is the ratio of the effective to the mean voltage. For measuring 
it the following arrangement may be used: With the aid of a revolv- 
ing-contact disc, the number of revolutions of which per second is 
equal to the frequency of the alternating current, there is impressed 
upon the measuring instrument only one-half of the alternating- 
voltage wave in each period, so that voltages all of the same direction, 
are impressed on the instrument; while in the other half period (in 
which the sign of the e.m.f. is reversed) the instrument is without 
current. In this way a pulsating direct current is supplied to the 
instrument and the mean value of this pulsating direct-current volt- 
age is equal to one-half the mean alternating-current voltage. For 
measuring the mean value of the pulsating direct-current voltage, a 
wattmeter was first used as will be described below, because it was 
considered unwise to.use the commercial D’Arsonval voltmeter 
for direct current, since on account of inductive action it might have 
given wrong results. Comparative measurements, made afterwards 
with a wattmeter and a voltmeter, gave, however, identical results. 
If the wattmeter is used for measuring the voltage, the voltage coil 
is connected to the pulsating e.m.f., while the main current coil is 
supplied with a constant auxiliary direct current. The wattmeter is 
thus changed into a voltmeter and can be calibrated as such with 
constant auxiliary current. By dividing the effective voltage found 
by an ordinary alternating-current instrument, by the double mean 
value indicated by the wattmeter, the form factor is found.—Elek. 
Zeit., December 3. 


REFERENCES. 


Cable Capacity—Katu.—A communication in which the author 
refers to a recent publication of Fleming on the measurement of cable 
capacity and gives an account of some older mathematical investiga- 
tions of his own on this subject—Lond. Elec., November 6. 


Testing Rail Bonds.—See the abstract under “Traction.” 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telegraph Transmitters.—De Forest.—An article in which 
the author says that throughout the-various attempts which have been 
made to approximate in wireless telegraphy, even remotely, something 
of the accuracy in resonance effects so well known in acoustics, suffi- 
cient attention has not been shown to the necessity for generating at 
the transmitter a long train of but slightly damped oscillations. The 
rapid damping of the transmitter oscillations are due generally to two 
causes: First, that from losses due to radiation from the antenna 
(which are considered useful and necessary), and second, from losses 
resulting from leakage, heat and dielectric hysteresis, which are detri- 
mental to an extent little appreciated. Of leakages from the antenna 
there will always be a certain amount. Through insulation, especially 
at the top of the mast, and from all guy ropes, is strongly advocated. 
A petticoat insulator giving large and dry surface insulation, ought 
to intervene between antenna and its support. Mechanical reasons 
render it advisable to use steel guys for the mast; but if these be 
completely insulated from the antenna the leakage to them through 
damp air, and indirectly by currents induced in them, renders it 
necessary to cut these guys into several short lengths, connected to- 
gether by strain insulators (ropes with dead eyes or porcelains) and 
to most carefully insulate from earth at the bottom. In damp weather 
rope, especially if untarred, is but little better than wire. If the air 
is moist or a heavy fog prevails, the invisible brush leakage from 
the antenna into this semi-conducting medium gives the effect of a 
large fictitious capacity between antenna and earth, greatly increasing 
its natural period of oscillation, and requiring readjustment of the 
constants of the closed resonator circuit if it is intended to keep this 
and the antenna circuits in syntony. This apparent additional ca- 
pacity is largely fictitious and, as a leakage, represents a large hys- 
teresis loss, not recoverable, but producing additional damping to the 
oscillation. The same phenomenon exists even to a greater degree 
in the condensers themselves. In any Leyden jars or glass plate 
condensers in air, vivid brushes are observed extending for an inch 
or more at the edges of the tin-foil. The correct practice calls for 
the suppression of all brush losses at every cost, and the employment 
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of oil, or condensers otherwise sealed and sufficiently bulky, to give 
requisite safety with capacity. The Leyden jar is the element em- 
ployed in wireless telegraphy which is least suited to its task. The 
amount of inductance existing in a battery of Leyden jars, when 
these are connected up as closely as possible, is surprising and little 
recognized. In a battery of say 10 jars connected in parallel he has 
found that the exact method of connection is of the utmost import- 
ance. The best arrangement is in a circle, with leads from all of the 
jars of exactly the same length. Otherwise there is a tendency for 
a series of discharges from the several jars in turn, and not from 
the battery as a unit. The heating of the spark-gap terminals is a 
proof of the losses existing in the spark. The wider the gap the 
greater the loss is through heating the column of air. A simple 
method of reducing this gap while maintaining the requisite high 
potentials, is to employ a series of small gaps between poles or discs 
of small curvature. There is nothing in a liquid dielectric, but con- 
siderable is to be said in favor of the spark in air under pressure, as 
reducing sparking distances and allowing an especially sudden dis- 
ruptive break-down—a spark of high conductivity and slight damping. 
—Lond. Elec., November 27. 
REFERENCE. 

Telegraphy and Telephony.—The quarterly summary of recent de- 
velopments in telegraphy and telephony. The present installment 
refers to progress made during July, August and September, 1903.— 
Elek. Anz., November 22, 26. 

MISCELLANEOUS, 

Finsen Light Cure.-—Fyre.—An illustrated article on the Finsen 
light cure at the London Hospital. The following statistics have been 
collected at the Finsen Institute from the end of 1895 to 1902; 804 
cases of lupus were treated, of which 412 were entirely cured. The 
number of those whose cure is nearly complete with but slight traces 
of the malady is 192. The cases still under treatment number 117, 
of which 91 show an improvement and 26 remain about stationary. 
The treatment was interrupted for different reasons in 83 cases, by 
death or other grave malady 44, and for outside reasons 23, leaving 
but 16 whose treatment was stopped as being unsatisfactory. In the 
first stages of the disease the cure is almost certain—Sc. Am., No- 
vember 28. 

Accounts of Municipal Plants—WaALMSLEY.—A paper on depre- 
ciation and sinking fund in municipal undertakings. The author 
suggests that depreciation should be charged in all undertakings 
liable to waste, obsolescence or supersession on terms quite sufficient 
to recoup or renew the assets when required, without recourse at any 
time to reborrowing, repairs being charged direct to revenue year 
by year, so as to maintain the assets in efficient condition. Longer 
periods should be allowed for the repayment of loans, especially in 
undertakings of a permanent character, where there is no risk of 
obsolescence. Sinking fund should be charged separately without 
regard to depreciation. All these matters should be settled by a 
conference of all corporations, so as to establish a uniform treatment 
of depreciation and sinking fund in all accounts—Lond. Elec., Oc- 
tober 30. 





New Books. 





Onve HertziaANe E Tevtecraro SenzA Fit. By Oreste Murani. 
Milan: Ulrico Hoepli. 341 pages, 171 illustrations. Price, 3.50 
lire. 

Uniform with 800 other manuals, scientific and classic, published 
by Ulrico Hoepli, of Milan, Italy, is the present volume, entitled 
“Hertzian Waves and Telegraphy Without Wires,” by Oreste Mu- 
rani, professor of the Physical Institute at Milan. 

The object of the work, it is stated by the author in the preface, is 
to present a simple and at the same time a complete treatise, and 
in this respect it is like nearly all the other Hoepli manuals. In 
the arrangement of the text three divisions are made, the first part 
dealing with the fundamental principles of electricity and magnetism 
in a manner similar to the treatment of these themes in preparatory 
text-books on physics; the second part is devoted to electromagnetic 
waves and the third and last portion of the book is given over to 
telegraphy without wires. 

The different parts are divided into chapters and these finally are 
classified under sub-headings. There is nothing particularly new 


either in mode of treatment or subject matter contained therein, but 
every phase of electromagnetic phenomena in any way related to 
the principles involved in wireless telegraphy is touched upon and 
explained, and even of so remote a piece of apparatus as the sterage 
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battery the author has thought it well to say a few words. In the 
chapter on syntonic system of radiotelegraphy—a fine synonym, 
by the way, for wireless telegraphy—Prof. Murani brings out the 
importance Of selective signalling and confines his data to the Mar- 
coni, Slaby-Arco and Braun systems. 

In the closing chapter a review of the cruise of the Italian man-of- 
war, Carlo Alberta, with Signor Marconi on board, is given, and an 
all too brief a biography of the Italian inventor closes the work. 
Marconi, according to his compatriot, Murani, was born near Bologna 
in 1874, his mother, Annetta Jameson, of the well-known and well- 
connected Jameson family of Ireland, being his father’s second wife. 
At Livorno the youth received his first instruction in science. Under 
Agusti Righi, the young man continued his studies and he was 
granted the use of the illustrious professor’s laboratory, for it is said 
that Righi, even at this early date, determined that Marconi was no 
ordinary student. On his father’s estate at Partecchio, near the 
Apennenes mountains, Marconi tested his first wireless telegraph, and 
then enlisted the sympathies of Sir William Henry Preece, of Eng- 
land, where wireless telegraphy may be said to have had its real 
beginnings. The history of both the inventor and telegraphy without 
wires since those memorable days are well known.. From Murani’s 
book it would seem that Marconi discovered wireless telegraphy and 
Righi discovered Marconi. 





ConTINUOUS-CURRENT DyNAMOS AND Motors AND THEIR CONTROL. 
By W. R. Kelsey, B.Sc. New York: D. Van Nostrand Company. 
440 pages, 225 illustrations. Price, $2.50. 

It has been said in connection with engineering literature that most 
engineers who are engaged in practical work who know how to do 
things, have no time to write about them, and those who have time to 
write do not have the thorough understanding of their subject that 
comes only from practical experience with it. While much of the 
book under review gives the impression that its author belongs to 
the latter class, there is part of it that shows familiarity with the 
principles and methods explained. 

The first four chapters deal with the fundamental units, principles 
and laws of magnets and electric currents. The next four chapters 
give in detail the principal methods of winding armatures, with the 
relative advantages and disadvantages of each. Then comes the 
method of calculating the dimensions of the armature core and the 
size and number of armature conductors, together with the /?R, 
hysteresis and eddy current losses in the armature core and wind- 
ings; and a numerical example of an actual design is worked out in 
detail. Chapters X and XI deal with the mechanical design of shafts, 
bearings, brushes, etc. Chapter XII treats of commutation and 
Chapter XIII gives the broad principles of shunt, series and com- 
pound-wound motors, but does not go into methods of design in 
detail. It also describes various methods of control of speed. Chap- 
ter XIV deals briefly with various special classes of machines, such 
as boosters, plating dynamos, etc. Chapter XV gives methods of 
predetermining the characteristic curves of dynamos and motors, and 
the XVIth and last chapter gives methods of tests for magnetic leak- 
age, heating, efficien¢y, etc. 

The book is in the main a compilation and its merit must be weighed 
on the basis of the author’s judgment in deciding what to include and 
what to leave out, and on his ability to give clearly and briefly the 
important parts of the articles and books from which his informa- 
tion was obtained. Judged from this point of view the book is of 
uneven merit. In the chapters on fundamental principles of elec- 
tricity and magnetism and on armature winding and design, the 
material is well chosen, complete and clear, as it is also in those on 
field magnet and mechanical design. 

The chapter on commutation is rather involved, being a mixture 
of two methods of analysis, the one approximately correct, the other 
entirely incorrect. The first analysis omits the influence of the 
changing resistances of the brush contact surfaces, assumes that 
reversal is entirely accomplished by the lines of force from the pole 
tip, and that the injury to the commutator is caused by the current 
jumping across the gap between the brush and the receding segment. 
The fallacy of these assumptions was first pointed out in Mr. Thor- 
burn Reed’s paper on “Sparking, its Causes and Effects,” read before 
the American Institute of Electrical Engineers, December, 1897; 
and the theory then set forth that the injury to the commutator is 
done before the segment leaves the brush is now generally accepted. 
The second analysis, taken from the paper by Arnold and Mie, men- 
tioned on page 288, is based on Reid’s paper and is in accordance with 
the now generally accepted theory. Most of the constants for prac- 
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tical commutator design are unfortunately based on the incorrect 
analysis, a fact which the author seems to recognize in his criticism 
of Hobart’s criterion of sparking on the ground that it assumes a 
sine law of change of current. Hobart’s criterion is, in fact, of small 
value, since in any well-designed machine the variation of contact 
resistance, which follows a straight line law, is the main factor of 
commutation, while Hobart’s criterion does not take this variation 
into account at all. Messrs. Arnold and Mie’s criterion given at the 
bottom of page 289 is correct, and the chapter as a whole would 
have had much more practical value if the constants and curves of 
their paper had been included and the other analysis omitted alto- 
gether. The remaining chapters are on the whole clear and sound. 

The book is well and clearly written, shows evidences of pains- 
taking care to avoid errors and slovenly statement, and contains a 
fairly complete exposition of modern methods of design, although 
it still leaves open the field for a book which shall give practical 
methods of design, with the theories on which these methods are 
based made subordinate. 


CONSTRUCTION UND PRUFUNG DER ELEKTRICITATZAHLER. By A. 
Konigswerther. Hanover: Gebriide Janecke. 328 pages, 362 
illustrations. Price, 9 marks. 

This volume on the construction and testing of “recording” or elec- 
tricity meters shows internal evidence of careful thought and thor- 
ough pfeparation, and is far removed from the catalogue compilation 
books that unfortunately form the major portion of the meagre 
literature on this important subject. A brief but meaty introductory 
chapter points out by simple mathematical analysis the principles on 
which all integrating meters must be based, the categories into which 
the different types must fall, and the various schemes of connection 
and combinations required for the measurement of energy in poly- 
phase circuits. This is followed by a long second section extending 
over two hundred odd pages on the constructive details of repre- 
sentative instruments of each class. The classification is in itself 
good, being as follows: Registering instruments, i. e., true recorders 
making records on charts; instruments making periodic summations; 
true integrating meters; meters for special work such as those indi- 
cating the amount of charge left at any time in accumulators; and 
constructive details. 

The true integrating instruments are subdivided as follows: Elec- 
trochemical class, pendulum class, motor class, induction class, oscil 
lating class, time integrators showing the length of time that current 
has been consumed in a given circuit, but not the energy integral; 
and special types like the thermal, electro-pneumatic and others which 
are interesting but have not come into practical use. 

The third and last section treats of testing electricity meters. In 
this the author has unfortunately found it necessary to confine him 
self to the types in common use in Germany and Austria, but much 
that is said is naturally applicable to our American meters as well; 
and the numerous specimen test record sheets, while calling in most 
cases for a thoroughness of investigation and tabulation that is for 
eign to our ordinary practice, will be found by those who, whether as 
makers or operators, have to do with meters in large numbers, to 
contain useful hints. 

Some of the instruments described, notably the Aron pendulum 
meters, the oscillating meters whose moving element oscillates in- 
stead of rotates, and the time counters, are of a class which, while 
popular abroad, are not found in service here, but the volume cannot 
be said. to suffer in interest for that reason. The chapter on con 
structive details is not as full as might be desired, and there are a 
few, but only a very few, of the minor inaccuracies that inevitably 
creep in in works of such scope. 

All in all, the volume is a distinctly valuable contribution to the 
art, and it is to be hoped that a good English translation will soon 
make its contents available to the many to whom it will be of interest. 


Important Nebraskan Hydraulic Power Project. 





A board of arbitrators, consisting of T. W. Kloman, of the John 
F. Kelly Engineering Company, New York, and George H. Kimball, 
formerly chief engineer of the Lake Shore, Michigan & Southern 
Railroad, appointed recently by the Fremont Canal & Power Com- 
pany, of Fremont, Neb., and the Nebraska Central Irrigation Com- 
pany, of Columbus, Neb., which companies were organized for the 
purpose of developing water power for lighting, traction and general 
purposes in Omaha and other adjacent cities, to decide as to which 
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scheme was the more practicable, met in New York last week and 
made an award in favor of the Fremont proposition. 

The Fremont Canal & Power Company is incorporated under the 
laws of the State of Nebraska with a capital of $4,000,000. The presi- 
dent of the company is W. J. C. Kenyon, general manager of the 
Union Stockyards, at South Omaha. L. D. Richards, a Fremont 
banker, is also largely interested in the enterprise. Construction 
work will be begun in the early spring. The contract has been let 
to the John F. Kelly Engineering Company, New York. The power 
will be used in Omaha chiefly. Other places to be supplied include 
Lincoln, Council Bluffs, Fremont and Columbus. The plant will 
have a 24-hour capacity of 15,000 hp. 

It is proposed to build a diverting weir, using the entire crest for 
a spillway, across the Platte River, which will raise the water about 
two feet above its normal height, or to an elevation of 1,335 ft., 
United States geological survey datum. The site selected for the 
location of the diverting weir and headgates is about 13 miles east 
of Columbus, the confluence of the Loup and Platte Rivers. The 
dam will be a rock-filled pile dam protected by a double row of 
sheet piling on both the upper and down-stream forces. The head- 
gates will consist of 20 openings 8 ft. by 6 ft. 6 in. wide, a heavy 
plank floor 30 ft. wide, and a pile rock-filled crib 10 ft. by 4 ft. 8 
in., between each opening. The elevation at the top of the headgates 
will be sufficiently high to guard against floodwater. After leaving 
the headgates the canal is to follow an easterly course across the 
bottom lands of the Platte for a little more than a mile to a range of 
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MAP OF ROUTE OF CANAL, 


low foothills having an elevation of about 20 ft. above the Platte 
Valley. 

At Morse Bluff the level of the canal will reach an elevation of 
about 60 ft. above the Platte River, and at this point the higher 
foothills or bluffs turn sharply to the south. From Morse Bluff 
to Cedar Bluff, a distance of 9 miles, the canal is to be located 
mainly either near the top or on the top of the first bench above the 
valley. This bench has an elevation of from 50 to 75 ft. above the 
Platte Valley. At the twenty-second mile the canal is to turn to 
the south and to flow along the foothills for about two mlies, when 
it will turn sharply again to the north and cross the low foothills, 
which divide the Silver Creek watershed from the watershed of Elm 
Creek, and terminate on a large reservoir to be built at Elm Creek. 
The canal will be 25 miles long. Especial attention is to be paid to 
securing the most direct alignment possible. At the headgates the 
level of the bottom of the canal will be the same as the level of the 
bottom of the Platte River. This will give a water depth of six 
feet in the canal at this point. 

In excavation the practice in Nebraska is to cut the slopes nearly 
vertical in order to keep as much water off them as possible. In order 
to keep the water from slopes, a thorough system of ditches will be cut 
on the uphill side, well back from the top of the slope. On sidehill 
work it has been endeavored to keep the section of the low side of 
the canal in at least six feet of cutting. 

Evaporation in the vicinity where the canal is to be built is about 
49 in. annually. This amount for the area of the canal and reservoir 
gives 24 c.f.s. loss. Running along the foothills as the line of the 
canal will do, nearly all the water courses will be crossed at right 
angles. The larger of these water courses it is proposed to take 
under the canal by means of iron pipe culverts. At the smaller water 
courses and where the bottom of the draws crossed are below the 
grade of the bottom of the canal, it is proposed to lead these water 
courses directly into the canal. The Elm Creek reservoir is to be 
formed by building a dam across the mouth of Elm Creek near the 
point where it empties into the south branch of the Platte River. 
This will give a head of 125 ft. and will impound 870 acres. A draw- 
off culvert is to be built through the bottom of the canal and on the 
east side through a section of the concrete core wall. The penstocks 
are to be placed at such an elevation as will enable 21 ft. in the depth 
of the reservoir to be used. A masonry spillway is to be constructed 
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about three-quarters of a mile west of the dam site, diverting the 
flood water back into the Platte River. Separated from the Elm 
Creek watershed by a ridge whose highest elevation is 1,365 ft., is the 
Pocoho watershed. A dam is to be built on this watershed. It will 
be about 7o ft. high and 3,100 ft. long and will impound 1,200 acres. 
The Pocoho watershed is very small and this reservoir is to be 
supplied through a canal cut between it and the Elm Creek reservoir, 
the level of the bottom of the canal to be such as will enable 21 ft. 
of this reservoir to be drawn from. The canal is calculated to 
deliver to the reservoir 1,600 c.f.s. This amount of water acting 
under a head of 125 ft. rating the water wheels at 80 per cent. effi- 
ciency will give at the wheel 18,160 24-hour hp, or 36,320 12-hour hp. 
Taking into account the losses in generators, transformers and line, 
the engineers expect to be able to deliver 14,620 24-hour hp, or 29,- 
240 12-hour hp at Omaha. 

The power house is to be located on the plateau about 4oo ft. east 
of Elm Creek on the south bank of the south branch of the Platte 
River. The hydraulic installation will consist of eight 6,000-hp units. 
Each unit will consist of two water wheels coupled to the same shaft 
and running at a speed of 400 r.p.m. The penstocks are to lead 
directly from a concrete forebay in the Elm Creek dam and are to 
be 8 ft. 6 in. in diameter. The velocity of the water at full gate 
during times of overload will be about 10 ft. per second. Draught 
tubes will be used discharging directly into a concrete tailrace to 
be built underneath the power house. This tailrace will discharge 
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frame of galvanized channel iron, making the construction practically 
water and fire-proof. The cuts show a single letter “N” ready to put 
on the frame, and a back view of a plate wired ready to put into 
place. The enameling of the plates is done at such a high temper- 
ature that, when finished, the enamel is practically gloss fused into 
steel. This process assures an inefface- 
able color and finish. That part of the 
plate bearing the letter is raised about 
two inches above the other portion. An 
ornamented border gives a finished ap- 
pearance to the sign. The most popular 
method of hanging, as shown in the cut, 
is to use galvanized chain and turn- 
buskles with ornamental wall brackets. 

The attractive features to central sta- 
tion men lie in the fact that when a sign 
is turned back to. them the plates may 
be taken off and that they can be used 
in making up other signs. This is a 

N PP aA eA (cheap operation and reduces the chance 
USSEZIEDIS ZAG of en ae to unproductive stock on 
hand, to a minimum. 

A great many of these signs have made 
their appearance in Chicago this fall and are rapidly pushing their 
way into other cities. The writer passed through the shops of the 
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FIG. 2.—LETTER “N” PLATE. 





FIG. 1.—ELECTRIC SIGN. 


directly into the south branch of the Platte River, whose channel 
will be cut back to the face of the power house. 

The electrical installation will comprise eight 3,200-kw, 60-cycle 
generators having an overload capacity of 25 per cent., coupled di- 
rectly to the water wheel shafts by means of a flexible coupling. 
The initial installation provides for six of these machines, one of 
which will be held in reserve. These five generators will have a 
capacity of 16,000 kw, which at times of overload can be increased 
to 20,000 kw. The generators are to be connected to step-up trans- 
formers raising the voltage to about 40,000 volts. This line voltage 
is to be again reduced at Omaha, 32 miles distant, to correspond with 
the voltage used in the city service. The pole line will be a double 
one, carried on a private right of way, and is calculated for a line 
loss of 7% per cent. Two switching stations are to be installed be- 
tween the power house and the sub-stations at Omaha. 

The entire system is expected to be in active operation inside of 
two years. It will entail an expenditure of about $3,500,000. 





Electric Sign Progress. 


The Federal Electric Company’s new porcelainized steel, sectional, 
lamp letter sign is the result of much study and experience, having 
been designed by central station men. This new sign is made up of 
standard size plates, each bearing a single white letter ‘on a royal 
blue background, with the lamp sockets arranged in the outline of 
the letter. The accompanying cut of a “Drugs” sign shows the idea. 
The plates making up the complete sign are securely screwed to a 


FIG. 3.—METHOD OF HANGING. 


company, at 76 Market Street, Chicago, a few days ago, and watched 
the simple work of construction and testing with a great deal of 
interest. Each sign is inspected by the city authorities and assembled 
to fit the requirements of the Board of Fire Underwriters. 





Floor Out et Box. 





In modern electrical construction work there is a growing tendency 
to place electric light, telephone and bell wires in iron conduit, and 
the need of first-class floor outlet boxes for such work has long been 
felt. The engineers of the General Incandescent Arc Light Company 
long since designed and patented a universal, interchangeable floor 
outlet box, at all times water-tight whether in use or not. The 
company has still further improved its standard floor outlet box by 
having all parts stamped and drawn, thus insuring a perfect fit, re- 
ducing the weight, and lessening the cost of production. This box 
has been approved by the National Board of Fire Underwriters. 

The lower body of the outlet box, Figs. 1 and 2, is drawn from 
Y%-in. cold rolled steel of the best grade, in one piece. The collar 
is also made of the same material in one piece. The threaded portion 
is arranged to give an adjustment of one inch, as shown in Fig. 1, 
so that the depth of the box may be lengthened from four inches 
to five inches, and remain perfectly level after once being set in 
position. The top plate is made of heavy brass. It is fastened to 
the iron collar, a rubber gasket being placed between, which insures 
a water-tight connection. The exposed portion has a polished brass 
finish, and the steel body is heavily japanned, inside and out. 
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This floor outlet box is especially adaptable in construction work 


for bringing wires to floor outlet boxes for connecting electric lights 


electric fans, push buttons or telephones located on tables, desks, 
counters or show cases, as will be readily observed by referring to 


Fig. 2. 





f ~ FIG. I.—-FLOOR OUTLET BOX. 


Among its special features which will be appreciated by engineers 
and construction men are that it is strong and substantial, it will 
not sink in the floor when subjected to heavy weight; adjustability 
with respect to floor level, saving wiremen’s time; adjustment can 





FIG, 2.—OUTLET BOX IN USE. 


be made after a floor is laid, and it is accessible after being installed, 
the parts being held together by standard machine screws; it is not 
liable to injury for the reason that the flexible cord comes from the 
side of the outlet nozzle, where it cannot be stepped on and the in- 
sulation crushed or injured; it is not necessary to detach cord when 
floors are swept or scrubbed, and the boxes can be installed cheaply 
because the lower stamped body is set in the building before the 
floor is laid, 
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If it is desired not to use cords from the nozzle at floor level, one- 
half-in. plain iron conduit, or conduit encased in polished brass 
tubing, can be screwed into the %-in. gas pipe thread in the floor 
plate and extended to’the under side of a desk, table, counter or 
showcase. When placed between two or more desks or tables, as 
shown in Fig. 2, a two, three or four-outlet cluster can be attached to 
the pipe extension and connected by two or more flexible cords and 
attachment plugs for operating electric fans or lights on two or 
more desks. 





Polishing and Grinding Motors. 

In a great variety of industries small motors are now needed for 
buffing, polishing and grinding purposes, and manufacturers of silver, 
copper, brass and other metal wares are continually making new de- 
mands for apparatus of this character. We illustrate herewith the 
neat and handy appliances put on the market by the Connecticut 
Dynamo & Motor Company, of 526-530 West Twenty-fifth Street, 
New York City. As will be noted, the motors are of compact form, 
with unusually long shafts, which allow large and irregularly shaped 
pieces to be polished easily. The motors are of the bipolar type and 
are completely enclosed, dust and moisture-proof. The armature, 
field coils and working parts are completely protected from dust, 
inoisture and other foreign substances. The armature cores are built 
up of laminated sheet-iron stampings mounted directly on the shaft. 
The winding is carefully insulated from the core, and every precau 
tion is taken to have the insulation resistance between windings and 





POLISHING AND GRINDING MOTOR. 


core a maximum. The shaft projects considerably beyond the bear- 
ings and the wheels are mounted directly on the shaft. For special 
requirements, extra shaft extensions are provided. 

Each polishing motor shaft is made with a taper thread at both 
ends on which the buffing wheels are mounted; and each grinding 
motor has its extension shaft at each end fitted with check plates and 
clamp nuts. All the motors are supplied with automatic starting 
boxes, having “no-voltage” release, The motors can be had with a 
floor column of hollow iron casting and a cast-iron drip pan, the 
starting rheostat and all electrical connections being mounted inside 
the column, which has a door, 





Large Mexican Contract for Centrifugal Pumps. 





The International Steam Pump Company has just been awarded 
the largest contract ever placed for high-lift centrifugal pumps. The 
contract calls for eleven machines to be electrically operated. They 
will be installed in Mexican mines for drainage purposes. 

Pumps of this class consist, roughly speaking, of a paddle wheel 
or impeller revolving at high speed in a suitable casing, the water 
entering at the axis and being expelled by centrifugal force at the 
periphery. Heretofore, however, such pumps have been used for 
heads of only 10 to 20 feet. The pumps now ordered will have 
heads ranging from 85 to 560 ft., and their capacities are to vary from 
100 to 1,500 gallons per minute. The direct-connected motors will be 
built by the General Electric Company. They will be of various sizes 
up to 200 hp. The Brooklyn plant of the Henry R. Worthington 
branch of the International Company will manufacture the pumps. 
It is interesting to note that Mexico makes a continual demand on 
this country for hydraulic apparatus, 
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NEWS OF THE WEEK. 


Financial Intelligence. 


THE WEEK IN WALL STREET.—Although there was a firm 
tone in speculation, quietness prevailed. The standard railway 
stocks, together with such specialties as Brooklyn Rapid Transit 
and Amalgamated Copper, continued to be the chief objects of atten- 
tion. United States Steel was also prominent, and advanced on the 
short interest in it on the news that the prices of steel products were 
to be maintained by the pool. The money market is easier, and on 
the whole the general situation is favorable. While Brooklyn Rapid 
Transit was conspicuous it failed to regain much of the decline it 
suffered during the previous week. The sales amounted to 133,500 
shares, at prices ranging between 48% and 513, the closing quota- 
tion being 50—a net gain of 17g points. Met. St. Ry. did not figure 
to much extent in the dealings, only 6,700 shares having changed 
hands between 121 and 12234, the closing figure being 12134, a gain 
of %. General Electric made a gain of 1%, closing at 165%, ex div., 
and was quite steady throughout the week. Westinghouse Com. 
closed at the highest price of the week—15834, which is a net gain of 
6% points. Western Union closed at 86 ex div. American Dist. 
Tel. and Ameri. Tel. & Tel. are both lower, the closing rates being 
24% and 125, respectively. Following are the closing quotations of 
December 21: 
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MASSACHUSETTS ELECTRIC.—The Massachusetts Electric 
Companies has issued its fourth annual report, showing gross 
$6,333,910, net $2,178,002, and dividends of $840,232, with $1,331,147 
charges, leaving a surplus of $6,623. President Gordon Abbott 
says: “As a result of the considerable amount of new construc- 
tion done in 1902 for the purpose of connecting various existing 
lines, little work of that kind has been done during the past year, but 
very important improvements have been carried out both to the 
equipment and to the power houses. Thus during the fiscal year 
the following amounts have been expended: Cars and electrical 
equipment, $906,000; reconstruction of track, $468,000; power sta- 
tions, $910,000; reconstruction of cars, $93,000; land, buildings and 
engineering, $193,000; total, $2,570,000; spent for new roadway and 
new tracks, $460,000. During the year 164 new cars were purchased, 
of which 132 were equipped, 25.5 miles of track were reconstructed 
with new and heavy rail, 44.8 miles of new feed wire and 2% miles 
of underground feeder were built and 8,500 hp new machinery in- 
stalled. Besides this the new station at Newport, with 2,100 hp of 
turbine generators was practically completed and the new station 
at Quincy Point, with room for 15,000 hp of turbine generators, was 
pushed forward rapidly, so that it may be expected to be ready for 
its electrical equipment by February 1. The sum of $145,000 has 
been written off to cover the release of a considerable amount of old 
and ineffective machinery made necessary by the new improvements. 
Since your trustees accepted the trust four years and a half ago, 
the records show that during that period, and leaving out of account 
all new construction, 75 miles of track have been reconstructed with 
either 75-pound tee or 90-pound girder rail—267 miles of new 
feeder wire have been strung—123 cars reconstructed and increased 


in size and 621 cars and snow plows added, and 1,064 new motors 
and equipments purchased.” 


CHICAGO ELEVATED LINES MAKE GAINS.—The South 
Side, the Northwestern and the Metropolitan Railway Companies 
have issued November traffic reports, and all make excellent show- 
ings. In point of gains, the Alley “L” leads the list. A considerable 
percentage of the increase is directly attributable to the strike on 
the surface lines, which diverted traffic to the Alley “L” during the 
last two weeks in the month. From November 12 to November 25, 
inclusive, the average daily traffic was 206,000. This exceeded by 
10 per cent. any like period during 1893, the World’s Fair year. The 
banner day for the month was November 14, when 229,535 passengers 
were carried. The Northwestern Elevated made the second best 
showing for the month, a daily average of 71,422 passengers, as 
compared with 67,236 during November of last year, an increase of 
6.23 per cent. In the case of the Metropolitan Elevated, the daily 
average for the month showed an increase of 3.5 per cent., as com- 
pared with the corresponding period of last year. The daily aver- 
age this year was 114,148 passengers, as against 110,189 the previous 
vear. 


DIVIDENDS.—The regular quarterly dividend of 134 per cent. on 
the stock of the New York Metropolitan Street Railway Company 
will be paid January. 15. The directors of the American Telephone 
& Telegraph Company have declared a regular quarterly dividend of 
1% per cent., and an extra of 34 per cent., payable January 15. In 
accordance with the provisions of the lease of the West End Street 
Railway Company to the Boston Elevated Railway Company, a semi- 
annual dividend rental of $2 per share will be paid on West End 
Street Railway Company preferred stock January 1. Electric Stor- 
age Battery directors have declared a regular quarterly dividend of 
1% per cent. on the capital stock, payable January 2. A dividend of 
75c. per share has been declared on Reading Traction, payable to 
stock of record on December 19. The St. Joseph Railway, Light, 
Heat & Power Company has declared the regular quarterly dividend 
of 1% per cent. on its preferred stock. 


CRANE CHRISTMAS CASH.—The Crane Company, of Chi- 
cago, will distribute $250,000 among its employes this year. The 
money will be divided before Christmas Day among 5,000 persons. 
All the men and women who have been laid off in the course of the 
year, whether in the company’s employ now or not, will be remem- 
bered. There are about 500 of these, many of whom are now at work 
for other establishments. The money will be distributed on the ratio 
of time worked during the year. Last year Mr. Crane gave each em- 
ployee 5 per cent. of his yearly wage. The amount to be distributed 
this year is considerably in excess of that of any previous year, partly 
because the company has 1,000 more employees than it had a year 
ago, and partly because of the prosperous conditions that have pre- 
vailed. 

CONN. RAILWAY & LIGHTING.—The Connecticut Railway 
& Lighting Company reports as follows for the year ended June 30, 
1903: 
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CHICAGO AUTOMATIC TELEPHONE—The Automatic 
Telephone Company, controlled by the same interests which wit! 
operate the Illinois Tunnel Company, is to be pushed ahead as swiftly 
as new capital will assist it. Within the month, the officials say, 
the capital stock is to be increased from $3,000,000 to $5,000,000. All 
the new stock has been subscribed for and none will be offered in 
open market. 


BOSTON EDISON INCREASE.—The stockholders of the Edi- 
son Electric Illuminating Company, of Boston, at a special meeting, 
have voted to increase the capital stock to 104,491 shares by issuing 
9,500 additional shares at $200 a share, as authorized by the Gas 
Commissioners. The company’s business grows so rapidly as to need 
about ten per cent. new money added to its capital every year, to pro- 
vide new plant and general equipment. The price is $200 per share, 
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Commercial Intelligence. 


THE WEEK IN TRADE.—According to reports received by the 
mercantile agencies, holiday and retail business is seasonably active ; 
wholesale and jobbing trade is correspondingly quiet, and manu- 
facturing industry is slack. Several encouraging features are noted. 
There is no car conjestion this year to hamper the operations of the 
railroads, which are handling the current excellent business of- 
fered with profitable results, as demonstrated by the fact that the 
gross earnings for the first half of December will probably show an 
aggregate gain of about 6 per cent, as compared with an increase of 
4 per cent. in November. It is particularly noteworthy that these 
advances follow heavy gdins in corresponding periods for the past 
eight years. Clearings show contractions at most leading centres, 
and failures are about normal in number. “The export trade of the 
country is finishing better than the earlier outlook indicated,” says 
Bradstreet’s, “owing to the large exports of cotton. November’s 
export trade was the second largest month’s total on record; that for 
eleven months exceeds a year ago by nearly $100,000,000, and points 
to an aggregate of exports not far from $1,458,000,000. With im- 
ports of about $1,000,000,000, the year’s total foreign trade will far 
exceed any previous year. The reciprocity treaty with Cuba bids fair 
to give American cotton manufacturers an outlet not previously had 
for nearly $6,000,000 of goods.” ‘The iron trade is still optimistic, 
and makers of finished products are apparently firm in their views 
and prices. Machinery manufacturing is dull in the East. The 
metals are all strong, and building material is quite active, and is 
likely to so continue into the spring, judging from permits issued 
at leading cities. Increased expenditures for public improvements 
next year give hope of great engineering activity, and of large con- 
sumption of iron, steel, lumber, wire and other material. In copper 
there was a slight activity on export account, but later it quieted down. 
Purchases for home consumption were not many or large. The 
closing official prices were: Lake, 1234@125%c.; electrolytic, 12%4@ 
12%4c., and casting stock 124%@12%4c. The business failures for the 
week ending December 17, according to Bradstreet’s compilation, ag- 
gregated 239, against 241 the week previous and 225 the correspond- 
ing week last year. 

POWER IN BALTIMORE, MD.—It is stated from Baltimore, 
Md., that the completion of the great project for the electrical devel- 
opment of the falls of the Susquehanna River, on the Niagara plan, 
is now assured by the fact that Anthony N. Brady, of New York, 
and associates have taken over $1,000,000 stock in the United Electric 
& Power Company, of Baltimore, controlling the lighting of that 
city. Plans for the power plant at Conowingo, on the Susquehanna, 
have been completed, and routes for the cables to Baltimore, Havre 
de Grace, Elkton and other towns in Maryland, Southern Pennsyl- 
vania and Delaware have been laid out. There will be a number 
of changes in the directorate of the United Electric Light & Power 
Company by January 1. The new interests in the company have 
tendered the presidency to S. Davies Warfield, president of the Con- 
tinental Trust Company, who conducted the negotiations with Mr. 
Brady. There are now tive vacancies in the board of directors, and 
Mr. Brady, with three of his associates, will fill four of these. Mr. 
Brady will also become a member of the executive committee of the 
company, which will be increased from five to seven members. The 
present executive committee is composed of S. Davies Warfield, 
William T. Dixon, Thomas J. Hayward and Francis E. Waters. 
The dissolution of the syndicate holding the $2,000,000 common stock 
of United Electric Light & Power Company, and owning the Mount 
Washington Electric Light & Power Company, will mean a distribu- 
tion of these securities to the new owners. The investment of the 
New York interests in the Susquehanna project will probably be $10,- 
000,000. It is proposed the works can be completed in 1905 to supply 
40,000 hp to Baltimore. 

SOME C. & C. ORDERS.—The C. & C. Electric Company, 143 
Liberty Street, New York, has taken a contract for a 75-kw, belted 
generator and 75-hp of motors, five in number, and varying in capa- 
city from 5 hp to 35 hp, for installation in the Britton Leather Com- 
pany tanneries, now under construction at Brewer, Me. A 30-kw, 
direct-connected generator has been ordered by the A. D. Granger 
Company, White Building, for the new Healy Building. The Illinois 
Southern Railway Company has requisitioned for a 25-kw generator 
and 25-hp of motors, for use in its Sparta (Ill.) shops. This order is 
a duplicate of the one received by the C. & C. people for the Chicago 
shops of the company. The engine will be shipped by A. L. Ide & 
Sons, of Springfield, Il]. The Fifth Avenue Estates will be supplied 
with eight slow-speed, C. & C. motors, varying from 2 hp to 15 hp, 
used for driving Sturtevant & Blackman ventilators in a new office 
building. A 75-kw, belted generator is to be used for lighting a 
manufacturing building now under construction in Brooklyn by 
Charles E. Ring, 38 South Eighth Street. Charles Wagner, 587 
Hudson Street, New York, has ordered seven 5-hp, slow-speed motors 
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for driving printing presses. A. & F. Brown Company’s plant at 
Elizabethport, N. J., is to have further C. & C. equipment, a 100-kw, 
belted generator and switchboard having just been ordered for light- 
ing and power purposes. The C. & C. Company reports that the de- 
mand for motors to be installed in small manufacturing plants in New 
York is picking up very materially after a lengthy stretch of dullness. 
A large number of orders have laready been secured and several 
more are expected to be closed shortly after the holidays. 


ELECTRICAL INSURANCE.—With regard to the recent meet- 
ing of the electrical committee of the Underwriters’ National Electric 
Association, Mr. C. M. Goddard informs us officially that very little 
was done in the way of tinkering with the code. “The most important 
feature which came up at this meeting was the report of the committee 
on standardization of enclosed fuse cut-outs. That committee re- 
ported that they had been able, through consultation with the manu- 
facturers, to obtain an arrangement by which the different makes of 
such fuses shall be interchangeable, and not only that, but ar- 
ranged so that it would be impossible to put a 200-amp. fuse in a 50- 
amp. cut-out block. There was also a report of progress from the 
committee on requirements relative to wiring of electric railway cars, 
which would indicate that through the conferences being held with a 
committee appointed by the American Street Railway Association, 
some satisfactory agreement between the parties in interest on this 
subject will soon be arrived at.” 


NEW YORK TROLLEY MATERIAL.—The Metropolitan Street 
Railway interests are proposing to change over to electricity next year 
some forty miles of horse-car line still remaining. This will require 
considerable new material and plant of all kinds. Mr. Paul D. 
Cravath, of counsel for the railway company, has sent a letter to the 
Mayor, in which he says that the company presents the option of 
having the present horse-car line in West Street continued, or else 
having the overhead trolley system installed, as an underground 
system in the street named is out of the question. He also says the 
road now merely is getting the view of property owners, and has 
made no formal application for the right to install the overhead or 
any other new system. 

THE INTERNATIONAL TELEPHONE MFG. CO., Chicago, 
has, during the last few months, greatly enlarged its manufacturing 
plant, and completed a set of special tools and machinery for manu- 
facturing directly from the crude material a new and improved gen- 
erator-call, self-restoring drop switchboard system. It began mak- 
ing shipmentof this class of equipment about 60 days ago, and states 
that it has received, within the past month, orders for seventeen com- 
plete exchange equipments, aggregating over 4,000 lines. This, in 
connection with an increased demand for its long-distance country 
party line and village exchange telephones, has increased its business 
over 500 per cent. 

GENERAL ELECTRIC.—An officer of the General Electric Com- 
pany is quoted as saying: “The falling off in the business of the Gen- 
eral Electric Company, such as it has been, is due to the general 
depression in business. We expect, however, to make for the year 
ending January 31 nearly as good a showing as we did last year. 
About six weeks ago we were about $100,00 ahead in our sales as 
against the previous year. The indications seem to be that for the 
completed year our gross receipts will be nearly as large as in 1902, 
and that, owing to the falling off in the price of some materials, such 
for instance, as copper, we shall come out very well in our net.” 

EXTENSIONS AT STILLWATER, MINN.—Plans and speci- 
fications are being prepared for improvements to be made to the 
plant of the Stillwater Gas & Electric Light Company. There is 
proposed a water power development of 1,000 hp, rebuilding gas 
works, ten miles of transmission circuits, 20-ft. dam, etc. George 
Mayer is secretary, and R. S. Fuertado, general superintendent, 
Tribune Building, Chicago, will be in charge of construction. 

EQUIPMENT FOR INDIANA TRACTION.—The power house 
of the Northern Traction Company of Indiana, for the construction 


of whose system between Wabash and Marion J. G. White & Com- 
pany have the contract, will be installed with two Bullock generators 


of 200-kw capacity each, direct-connected to Allis engines of 250 hp. 
Two 100-kw Bullock compound boosters, to be wound for §50 volts, 
have also been ordered. 

BOILERS WANTED.—The Board of Water Commissioners of 
Dunkirk, N. Y., will on January 14, at 8 P.M., open sealed proposals 
for two 150-hp boilers. Bids will be received on either water-tube or 
return tubulars, and with or without stokers. Bids can be filed up to 
the hour of the meeting. Specifications and other information will 
be furnished by Mr. W. C. Baumgartner, the secretary of the Board. 

KILBOURNE & CLARK COMPANY, Seattle, Wash., has re- 
ceived a contract for an electric lighting plant which is to be in- 
stalled at Leavenworth, Wash. 

BALL ENGINE COMPANY.—Erie, Pa., has recently sold an 
automatic engine to the village of Chardon, Ohio, for electric lighting 
purposes. 
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General Hews. 
THE TELEPHONE. 


PRESCOTT, ARIZ.—Yavapai County, which is nearly as large as the State 
of Indiana, is supplied with telephone service by the Prescott Electric Com- 
pany, 450 subscribers at Prescott and 90 at Jerome. The company furnishes 
toll service to all the principal mining camps. 

LITTLE ROCK, ARK.—The North Arkansas, Southwest & Missouri Tele- 
phone Company has been organized here with W. T. Stahl as president. 

CORNING, ARK.—The opening of a line by the Corning Telephone Com- 
pany to Poplar Bluff gives connection with Doniphan, Neelyville, Harville, 
Poplar Bluff and a number of intermediate points. 

NEW LEWISVILLE, ARK.—There has been an increased demand for tel- 
ephone service during the last few months made upon the Walnut Hill Tele- 
phone Company. There are 115 subscribers, and 25 miles of toll line. An.- 
other toll line will shortly be erected. 

MENA, ARK.—Mr. J. M. Davis, secretary and treasurer of the Kizer Tel- 
ephone Company, reports a probable increase from 275 to 400 subscribers. <A 
Kellogg 300-drop board is operated, and there are about 150 miles of toll line. 
A minimum charge of 25c. is made for toll service. 

ARKADELPHIA, ARK.-—-The Arkadelphia Telephone Company is at pres 
ent leasing its equipment from the Southwestern Telephone & Telegraph Com- 
pany, but it is planned to put in an independent exchange. The company has 
180 subscribers, 175 miles of toll line, and contemplates building 25 more miles. 


LITTLE ROCK, ARK.—The North Arkansas, South Missouri & Indian Terri 
tory Telephone Company has been organized with the following officers: Pres 
ident, W. T. Stahl, Siloam Springs; vice-president, W. T. McCormick, Prairie 
Grove; secretary, K. G. Comfort, Westville, I. T.; treasurer, H. O. Beeson, 
Pipeville, Mo. 

DENVER, COL.—The Colorado Telephone Company has recently inaugu 
rated a system whereby ranchmen and residents of 238 Colorado towns are 
notified every morning of the weather conditions and probabilities. This will 
be a safeguard to the farmers in taking care of their vines and fruit trees 
when a storm is threatened. Seventeen towns in New Mexico are receiving 





a similar service. 

SHARON, CONN.—The Sharon Telephone Company has 210 subscribers 
who pay $16 for residence and $18 per annum for business service. ‘‘Amer 
ican’”’ apparatus is used. About twenty subscribers have recently been acquired. 

GAINSBORO, GA.—The Gainsboro Telephone Company, a_ long-distance 
concern with headquarters at Carrollton, Ga., has bought the plant of the Ho- 
gansville, Ga., company and several short lines, valued at about $2500. 

SAYBROOK, ILL.—The Arrowsmith Telephone Company has been incor- 
porated with a capital stock of $1200. Directors: C. W. Hurst and others. 

FLANAGAN, ILL.—The Flanagan Telephone Company has been incor- 
porated; capital, $800. Incorporators: H. F. Mette, J. H. Linneman, D. W. 
Halen. 

CARTHAGE, ILL.—The East Carthage Telephone Company has been in- 
corporated. Capital, $21000. Incorporators: O. W. Cuter, C. Wright, Samuel 
Curry. 

YORKTOWN, ILL.—The Hoopole, Yorktown, Tampico & Thomas Telephone 
Company has been incorporated with a capital of $4900. Directors: F. E. Toy, 
Wm. Thomas and Thomas Burton. 


FLANAGAN, ILL.—A new Stromberg-Carlson switchboard has recently been 
put in at Gridley, Ill, the exchange at which place and that at Flanagan are 
operated by the Waldo Telephone Company, Mr. E. E. Fosdick is secretary. 

METROPOLIS, ILL.—-During 1903 the Metropolis Telephone Company 
built 25 miles of toll line and added 50 subscribers, the total now being 50 
miles of toll line and 200 subscribers. A Eureka switchboard of 200 drops (150 


installed) is in use at this place. 


MATTHEWS, IND.—The Matthews Telephone Company has been incor- 
porated with a capital stock of $15,000. Directors: FE. W. Trook, P. E. Rudd 


and others. 


INDIANAPOLIS, IND.—The Greene County Telephone Company has filed 
articles of incorporation with the Secretary of State. The capital stock is 
$10,000. Ziba P. East, W. H. Cooper, A. L. Milam, Wm. H. Beaty and Henry 
W. Moore are the officials. 


INDIANAPOLIS, IND.—Arrangements have been made to enable the In- 
dianapolis weather bureau to announce the weather forecast each day at 10 
o’clock to the residents of the extreme part of northern Indiana. The plan 
is to telephone the report to Lagrange, Shipsewana, Millersburg and Middleburg 
from which centers it will be distributed to all telephone patrons at the hour 
named. A similar service has long been in use in central and eastern Indiana. 


MUNCIE, IND.—The Merchants’ Association of this city held a spirited 
meeting recently and voted against supporting two telephone systems, agreeing 
to have Central Union telephones removed from their places of business. This 
action was taken after a conference with the Central Union officials who 
promptly refused to reduce rates to equal those charged by the Delaware & 
Madison County Company. The fight has been on for some time. The Central 
Union agreed to improve the service, but this was not satisfactory, hence the 
action of the Merchants’ Association. It is asserted that the action is the enter- 
ing wedge that will practically kill the Central Union’s business in Muncie. 


FT. WAYNE, IND.—At the annual meeting of the Home Telephone Com- 
pany of this city the following were elected directors: W. L. Moellering, C. S 
Bash; L. C. Hunter, Jno. B. Reuss, G. M. Hooffman, M. B. Fisher and W. A 
Bohn. The stockholders approved the plan to pay the outstanding bonds 
$2s0,000—in twenty yearly installments and appropriated the required amount 
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to pay the first installment. The company has no liabilities other than the 
bonded debt which will be all paid by 1918. It owns the two buildings in 
which the exchanges are located and now has 3000 telephones in use with 200 
applications pending. There are 120 stockholders and the number of employees 
is 85. 


INDIANAPOLIS, IND.—The plan to merge all the telephone companies 
affiliated with the Independent Telephone Association, as mapped out at the 
recent meeting at Chicago, is attracting general interest and comment in In- 
diana. Mr. Sherrin, general manager of the New Telephone Company, says 
that while his company was not represented at the meeting he does not under- 
stand that the merging pertains to the formation of one large company, but is 
a plan to bring the companies into a closer relationship with a view to per- 
fecting and extending long-distance telephone service by some sort of reciprocal 
agreement. The movement, Mr. Sherrin thinks, does not contemplate the trans- 
fer of property or the show of money, but rather to form a community of inter 
ests in order to obtain better and wider service. He thinks such a plan prac 
tical, even though the various companies continue to operate separately as they 
are doing at the present time. 

OAKVILLE, IA.-—The Oakville Telephone Exchange Company has_ been 
organized. 


POSTVILLE, IA.—The Farmers’ Mutual Telephone Company has been ot 
ganized with a capital stock of $3000. KE. T. Henderson is president. 


ALBERT CITY, IA.—The German-Swede Southern Telephone Company, 
Albert City, Ia., has recently completed a net-work of lines in that section for 
a rural party line telephone system. The system is constructed with lines of 
the most substantial character possible and is equipped throughout with long 
distance telephones of the “International” bridging type. 

SABETHA, KAN.—The Sabetha Telephone Company has increased its cap 
ital stock from $10,000 to $30,000. 

LOUISVILLE, KY.—The Central Mississippi Telephone Company has in- 
corporated with a capital stock of $10,000. Directors: M. H. Woodward, W. C. 
Wright and others. 

BANGOR, ME.—The Bangor Automatic Telephone Company has been !n- 
corporated with a capital stock of $250,000. 

BALTIMORE, MD.--The Maryland Telegraph & Telephone Company has 
opened a long-distance line from Baltimore to Hagerstown, through connection 
with the Frederick Telephone & Telegraph Company and the United Telephone 
Company of Hagerstown. 

PONTIAC, MICH.—The Oakland Telephone Company is now connected 
with Detroit. A line from Sand Hill to the Franklin road, three miles south 
of Pontiac has been completed by the Co-operative Telephone Company of 
Detroit. 

HART, MICH.—tThe stockholders of the Oceanic Telephone Company have 
voted to change the name of the company to Lake Shore Telephone Company 
and increase the capitalization to $200,000. This action was made necessary by 
the purchase of the Pere Marquette Telephone Company’s property in Mason 
County. 

KALAMAZOO, MICH.—The Citizens’ Telephone Company’s system will be 
in operation in a few months. The following named officers have been elected: 
President, F. F. Reed; vice-president, W. W. Olin; secretary and general man- 
ager, R. C. Parkard, of Toledo; treasurer, E. W. Bowman. The company is 
capitalized at $250,000. It is stated it will be financed by a large eastern trust 
company. At the start exchanges will be opened at Galesburg, Augusta and 
Richland, and toll lines will be run from the rural districts to connect with the 
various exchanges. 

NORTHFIELD, MINN.—The Northfield Telephone Exchange Company will 
install a central energy switchboard. 

VINELAND, N. J.—The Mutual Telephone Company, of this place, has been 
incorporated with a capital stock of $25,000. Harry Taylor is president. 

BELLEMEAD, N. J.—-The Hellsborough & Montgomery Telephone Com 
pany has been incorporated with a capital stock of $125,000. Directors: P. A. 
Garretson, Wm. C. Hendrickson and others. 

SCHENECTADY, N. Y.—The Schenectady, Delanson & Esperance Telephone 
Company has been incorporated with a capital stock of $1500, The directors 
are L. L. Terpering, J. V. Vidder and others. 

COLUMBUS, N. C.—-The Columbus Telephone Company has been re-organized 
and new officers elected. The property was recently bid in at public auction. 

CLIFFDALE, N. C.—The Cliffdale Telephone Company, of Rutherford 
County, N. C., has been chartered by Edw. Thompson and others. Capital, 
$5000. 

WAYNESVILLE, N. C.—It is proposed to change from magneto to central 
energy system within the next six months by the Waynesville Telephone Com: 
pany; also to build 40 more miles of toll line. The subscription list has al- 
most doubled recently, and now numbers 130 names. The charges are $12 to 
$24 per annum. 

LUCAS, OHIO.—The system of the Monroe Telephone Company is main 
tained on the mutual plan. Of the present 150 subscribers one-third was added 
last year. 


FAIRVIEW, OHIO.—Two Kellogg 100-drop boards are operated by the 
Union Telephone Company with its 100 subscribers. A probable increase of 
one-third is expected next year. 


CLEVELAND, OHIO.—Pres. F. S. Dickson, of the United States Telephone 
Company, has completed plans for enlarging the scope of that company’s busi- 
ness which call for the expenditure of $500,000 during the coming year. 


PORTSMOUTH, OHIO.— Manager E..E. Knox, of the Portsmouth Tele- 
phone Company, says ‘“‘Our system is growing fast; we have trouble to keep 
up with new business.’”” An “American” 1000-drop is in operation, and there 
were 1278 subscribers on Sept. 28, 1903. 
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THE DALLES, ORE.—The Seufert & Condon Telephone Company which 
began operation in May, 1895, is believed to be the first independent system 
operated on the Pacific Coast. Since starting, the exchange has never closed 
day or night. In two months a Kellogg Express board will be installed. 
There are 500 subscribers. Mr. J. W. Condon, manager, tells us that they 
enjoy a continuous growth of substantial subscribers and do not encourage 
any others. Some new country lines are planned. 


STROUDSBURG, PA.—The Monroe County Telephone Company was 
started by some farmers in this vicinity, and is controlled and operated by a 
portion of the Stroudsburg & Bushkill Telephone Company. A 1o-line board 
is to be placed at Mt. Pocono as soon as possible to handle the service at that 
end, when more telephones will be added. The Stroudsburg exchange uses 
Kellogg instruments. 


YANKTON, S. D.—The Sioux City Telephone Company will erect a plant 
here to cost $350,000. 


MORRISTOWN, TENN.—The Citizens’ Telephone Company has increased 
its capital’ from $7000 to $12,000. 


RUSSELLVILLE, TENN.—The Russellville Telephone Company has been 
incorporated with a capital stock of $10,000. R. M. Drummond is president. 


CHATTANOOGA, TENN.—A long-drawn fight has been ended at Chatta- 
nooga by the signing of a contract between the East Tennessee Telephone Com- 
pany and the Hamilton Telephone Company in which the former agrees to 
maintain the rates prevailing before the recent advance, and the independent 
company agrees to surrender its franchise to the city and not to apply for 
another. 


NAVASOTA, TEX.—The Southwestern Telegraph & Telephone Company is 
to spend something like $1,000,000 in improving and enlarging its service in 
Texas. 


SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Telephone Com- 
pany is in a peculiar situation in this city. The council has recently passed 
an ordinance prohibiting any telephone company from erecting poles until a 
franchise has been obtained. The Bell Company is now operating here under 
a perpetual right, but it will be compelled, if it desires to erect any more poles, 
to obtain a franchise covering a limited period. 

RURAL RETREAT, VA.—A small steady increase is reported by the Rural 
Retreat "elephone Company with its 125 subscribers and over 75 miles of toll 
line. Each subscriber pays $9 per annum. 

TAZEWELL, VA.—The Tazewell Telephone Company, with 250 subscrib- 
ers, using ‘‘Eureka’’ instruments, reports that it is constantly building. Mr. 
George W. St. Clair is secretary and treasurer. 
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PULASKI, VA.—Some twenty-five exchanges distributed over ten counties 
come within the system of the Virginia & Tennessee Telephone Company 
which uses Sumter apparatus for its 2500 subscribers. 


FRANKLIN, VA.—There are about 70 subscribers to the system of the 
Virginia and Carolina Telephone Company, which reports a steady growth. 
The rates for service are $2 and $1.50. 


GLOUCESTER, VA.—The Tidewater Telephone Company operates three 
exchanges, and numbers 265 subscribers. The trunks between exchanges are 
to be increased and two short party lines of eight or ten miles each are to 
be built. 


MEHERRIN, VA.—The recently-organized Lunenburg Telephone Company 
is building lines from Meherrin to Lunenburg C. H., a distance of about 16 
miles. If the line is found profitable the operations of the company will be 
extended. 


BUCKHANNON, VA.—The Buckhannon Telephone Company has 500 sub- 
scribers. A 300-drop Eureka switchboard and a 100-drop Standard Telephone 
& Electric switchboard are installed. Cables for towns and toll line copper 
metallic circuits are projected. J. W. Downs is manager. 


ALBEMARLE, VA.—The Albemarle Telephone Company, with its 675 
subscribers, using Western Telephone Construction apparatus, reports that 
it is now on a paying basis and expects to have 1000 telephones in about a 
year and a half, which will mean a change from a magneto to a common 
battery system. 


NORFOLK, VA.—The Southern States Telephone Company has just 
changed from the magneto to the common battery system and anticipates an 
increase in business as a result of the much superior service. It is planned to 
build a number of extension lines and cables. At Norfolk City there are 
1320 patrons, where a 1680-drop Kellogg switchboard is used. The rates 
charged are $28 and $38 per annum. 

BURNSVILLE, W. VA.—Three exchanges are operated by the Weston 
Central Telephone Company, which has 250 subscribers and 275 miles of toll 
line. The system has been installed for four years. The rates are $18 
and $24. 

CHARLESTON, W. VA.—The Charleston Home Telephone Company com- 
menced operations in January, 1901, with 300 subscribers; it now has 1100. 
The company owns 350 miles of toll line, covering the Kanawha coal field, and 
connecting with the adjoining states. The demand for service is very great, 
and the company is growing at the rate of 30 to 50 subscribers a month. A 
3000-drop Kellogg switchboard is installed here. The company expects to 
build 150 miles more of toll lines during the next few weeks. 


READSTOWN,:’WIS.—The Readstown Telephone Company has been incor- 
porated with a capital stock of $5000. The directors are F. M. Groves, C. W. 
Reeve and others. 

BERLIN, WIS.—The Waushara Telephone Company operates a 200-drop 
board at Berlin, a s0-drop board at Wild Rose, and at Wautona a s50-drop 
board. Mr. A. F. Adams is secretary and manager. 


PHOENIX, B. C.—The Vernon & Nelson Telephone Company has expended 
$10,000 recently in rebuilding and improving its service in this city. 
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ELECTRIC LIGHT AND POWER. 


EUREKA, CAL.—The Humboldt Bay Lighting & Power Company has been 
reported incorporated, with a capital of $1,000,000, to construct a water power 
plant on the Klamath, capable of generating 3000-hp, and an auxiliary plant in 
East Eureka of 1500-hp. Incorporators: J. C. Bull, Jr., and Geo. Henderson, of 
Eureka; Ralph W. Bull, of Arcata, and others. 


WASHINGTON, D. C.—John A. Moon has introduced in Congress a bill au- 
thorizing the city of Chattanooga, Tenn., or a private corporation, to construct 
a dam and locks on Tennessee River for the operation of an electric power 
plant which would cost several millions. 


LOUISVILLE, GA.—Bids will be received Dec. 29 by L. R. Farmer, City 
Treasurer, for $20,000 light and water bonds. 


MILLEDGEVILLE, GA.—The Oconee Electric Light & Power Company 
will expend at present time $225,000. The company will do its own work. 


CHARLESTOWN, IND.—The Town Trustees have granted Clarence R. 
Hay a ten-year franchise for an electric light plant. 

KEWANEE, ILL.—The Council has under consideration the establishing of a 
lighting plant in connection with the city water works. 

SHELBYVILLE, ILL.—The Shelbyville Water, Heating & Lighting Com- 
pany has been incorporated. Capital $50,000. Incorporators: W. H. Beam, 
Chas. C. Scovil and Wm. S. Middlesworth. 

BALTIMORE, MD.—Anthony N. Brady, of New York, N. Y., and associates 
have taken over $1,000,000 stock in the United Electric Light & Power Company, 
of Baltimore, controlling the lighting of this city. Plans for the power plant 
at Conowingo, on the Susquehanna, have been completed, and routes for cables 
to Baltimore, Havre de Grace, Elkton and other towns in Maryland, Southern 
Pennsylvania and Deleware have been laid out. 

EVELETH, MINN.—P. E. Dowling has petitioned for a franchise for an 
electric light plant. 

MOORHEAD, MINN.—The Moorhead Electric Light & Power Company has 
been incorporated, with a capital of $50,000. E. E. Moore is reported interested. 

LIVINGSTON, MONT.—The plant of the electric light company has been 
destroyed by fire, and will be rebuilt at once. C. S. Hefferlin is manager. 

PENN YAN, N. Y.—A committee of the Board of Trustees is investigating 
the electric light question, with a view to establishing a municipal plant. 

NEW YORK, N. Y.—The following bids for installation of electric wiring, 
fixtures, etc., for lighting the new Williamsburg Bridge, over East River, have 
been opened by Gustav Lindenthal, Commissioner of Bridges; J. C. Livingston, 
Jr., Company, $21,700; Commercial Construction Company, $18,000 and M. B. 
Foster Electric Company, $18,423. 

GENEVA, N. Y.—The Geneva Power & Light Company has placed an order 
with the General Electric Company for $10,000 worth of new equipment for its 
plant in this city, to consist of 110 new street lamps of the enclosed type, one 
new 225-lamp alternating current dynamo for the street service and one smaller 
alternating current dynamo for incandescent service. 

ULYSSES, N. Y.—The Ulysses Electric Light, Heat & Power Company has 
been incorporated at Albany with a capital stock of $23,000. The directors are 
Frederick C. Biggs and Ossian G. Noble, of Trumansburg, and Professor Gardner 
S. Williams, of Ithaca. The company purposes to erect a power house on the 
banks of Taughannock creek, and to operate it by water power. Work on the 
plant has already been begun. 

BURLINGTON, N. C.—The Robinson-Humphrey Company, of Atlanta, Ga., 
has bought $30,000 bonds of the town of Burlington, the proceeds of which will 
be used for an electric lighting plant. 

HENDERSONVILLE, N. C.—The Hendersonville Light & Power Company, 
of Hendersonville, has been incorporated with a capital of $50,000. R. M. 
Oates, M. D. Peden and C. H. Oates are the incorporators. 

MECHANICSBURG, OHIO.—D. J. Long has secured a franchise for an 
electric light plant. 

HAMILTON, OHIO.—The Hamilton Heating & Power Company has been 
incorporated by Peter Bisdorf, Ed. C. Sohngen, Fred. Schwenn, and others, 
with a capital of $10,000. 

WILMINGTON, OHIO.—The Wilmington Water & Light Company has been 
incorporated with a capital of $125,000. 

HELLERTOWN, PA.—The question of constructing a municipal electric light 
plant is under consideration here. 

JOHNSTOWN, PA.—The shareholders of the Citizens’ Light, Heat & Power 
Company have approved the proposition to increase the capital from $250,000 
to $1,000,000. The purpose of the increase is to effect a consolidation of its 
interests with those of the Johnstown Light, Heat & Power Company. 

COLUMBIA, S. C.—A controlling interest in the Columbia Electric Rail- 
way, Light & Power Company has been secured by Edwin W. Robertson and 
associates. The deal includes the electric lighting plant of the city. 
JEFFERSON CITY, TENN.—G. A. Moody, an attorney of Jefferson City, 
has secured a second franchise for a lighting plant in this city. Another plant 
is now in operation. 

ELMA, WASH.—It is stated that the White Star Milling Company will in- 
stall an electric light plant of 2000 lights capacity. 

BALLARD, WASH.—A. Starkey has petitioned City Council for a franchise 
for an electric light plant. He proposes constructing a plant to cost about 
$80,000. 

DAUPHIN, MAN.—Applications are wanted for franchises and proposals 
for the installation of electric light plant and telephone system. Wm. Rintone 
is city clerk. 
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THE ELECTRIC RAILWAY. 


CHICAGO, ILL.—The principal offices of the Los Angeles Traction Com- 
pany have been changed from Jacksonville to Chicago. 


CHICAGO, ILL.—A new traction company, the South Side Suburban Rail- 
way Company, has petitioned the Chicago council for a 20-year franchise for 
a double or single track road to tap the following districts: Pullman, West Pull- 
man, Dolton, Hammond, Harvey and Chicago Heights. No compensation 
was mentioned, and the petition has been referred, together with frontage con- 
sents, to the committee on local transportation. The northern terminus will 
be at the State Street line of the Chicago City Railway Company. C. C. 
Heisen is president. Stephen A. Foster, vice-president, and Cornelius J. Ton, 
secretary. 

EVANSVILLE, IND.—lIt is authoritatively announced that the Evans- 
ville & Newburg suburban line will be changed from a steam to an electric 
road, and that it will be extended to Rockville via Boonville. 


PORTLAND, IND.—The Eastern Indiana Traction Company, which is to 
build through Portland, has let the contract for the building of its grade be- 
tween Richmond and Fountain City. Work on that end of the line will begin 
at once. The company laid several hundred feet of track in Richmond some 
time ago in order to hold its franchise. 


MUSCATINE, IA.—The car house of the Citizens’ Railway & Light Com- 
pany, with 27 cars, was burned Dec. 3. Loss, $50,000. 

COUNCIL BLUFFS, IA.—The Council Bluffs, Tabor & Southern Railway 
Company has applied to the City Council for a franchise for the Interurban 
Terminal & Belt Line Company to construct terminal and belt lines. 

JOPLIN, MO.—The Joplin, Neosho & Peirce City Interurban Railroad Com- 
pany has been incorporated. The general offices will be in Neosho. It is in- 
corporated for $50,000. One-half the stock has been subscribed and 10 per 
cent paid in. The directors are Charles Cunliff, Wm. S. Brawner, John Kimpel, 
John Weathers and Benjamin Cunliff, all of St. Louis. 

ROME, N. Y.—The officials of the Rome City Electric Railway Company are 
considering the matter of extending the line through North Rome. 


NEW YORK, N. Y.—The Interborough Rapid Transit Company has ap- 
plied to the Rapid Transit Commission for leave to extend the subway from 
the terminal to Kingsbridge by an elevated railroad to Van Cortlandt Park. 
The length of the extension will be about a mile, and will cost about $490,000. 


ITHACA, N. Y.—The State Board of Railroad Commissioners has granted 
a charter to the Ithaca & Cortland Traction Company. The new road will 
open up a rich farming country and will afford a quick means of travel be- 
tween Ithaca, Dryden and Cortland. George Archer and H. L. Chandler, of 
Philadelphia, are directors of the company. 

ONEIDA, N. Y.—The Oneida Railway Company has been granted a 
franchise which gives the company permission to cross the Seneca Turnpike 
at the head of Main Street, and to cross West Road a little further south. 
These crossings are part of the revived route to be followed by the company in 
building the extension from Oneida to Kenwood and Sherrill. 

SYRACUSE, N. Y.—Upon application of the directors, the Syracuse, Lake- 
side & Baldwinsville Electric Railway Company has gone into bankruptcy, and 
William B. Rockwell has been appointed receiver. The road has a floating in- 
debtedness of $135,000, and has been unable to pay the interest on its bonds, 
The immediate cause of the receivership is the action brought by Lieut.-Gov. 
William M. Brown, of New Castle, Pa., to recover interest on $26,000 worth 
of bonds. Mr. Rockwell, the receiver, is general manager of the road. 

MARION, OHIO.—C. Crissinger, of Marion, is securing franchises and right 
of way for a road from Marion to Bucyrus. A franchise is now pending in the 
latter place. 

BRIDGEPORT, OHIO.—The Wheeling Traction Company is planning to 
build a line from Bridgeport to Pasco and Barton. The road may eventually 
be extended to Cadiz. 

ZANESVILLE, OHIO.—Surveys have been started for the line of the Perry 
Electric Railway, Light & Power Company, which is to extend from Zanes- 
ville to New Straightsville. It is claimed that practically all the right of way 
has been secured. 

CLEVELAND, OHIO.—The Cleveland, Chardon & Meadville Railway Com- 
pany has been incorporated in Ohio, with $25,000 capital stock, by H. A. Stahl, 
T. H. Hogsett, W. C. Warner, Monroe Warner and A. R. Warner. The com- 
pany was incorporated last summer under the laws of Pennsylvania, and it is 
stated that a private right of way over the route from Chardon to Meadville has 
already been obtained. 

COLUMBUS, OHIO.—The Columbus Railway & Light Company has given 
a contract for an automobile truck which will carry jacks and other equip- 
ment to render temporary aid to disabled cars, and in addition will carry four 
hose bridges for use at fires. The truck will have a maximum speed of 15 
m. p. h., and it will respond to all fire alarms in the central portion of the 
city. The Columbus Company already operates an automobile tower wagon. 

HARRISBURG, PA.—A charter has been granted to the Monroe & North- 
ampton Street Railway Company, 15 miles long. It has a capital of $90,000. 

LANCASTER, PA.—Nearly all the right of way between Leaman Place and 

Ronk’s has been secured for the Lancaster & Eastern Electric Railway Com- 
pany. 
, WAYNESBORO, PA.—The Chalmersburg, Greencastle & Waynesboro Elec- 
tric Railway Company has completed its line to Greencastle, and has placed 
an order for a large amount of trolley wire with the Magnet Wire Company, of 
New York. 

PITTSBURG, PA.—The Pittsburg Railways Company has secured the fran- 
chises for an extension of its lines from Avalon through the borough of Ben 
Avon to the Eastern limits of Emsworth. The extension will be 2% miles long, 
and will require the building of a steel viaduct. 

LANCASTER, PA.—A charter has been granted to the Philadelphia, Coates- 
ville & Lancaster Passenger Railway Company, capital $40,000, to build a line 





Vout. XLII, No. 26. 


22 miles long, extending from Coatesville to Strasburg. A power house will be 
erected at Christiana, and the line equipped with ten four-motor cars. 


SCRANTON, PA.—The Scranton Railway Company will spend about $500,- 
000, it is stated, on betterments to its system the coming year. Later in the 
month the board of directors will pass upon these contemplated improvements. 
A number of lines are to be double tracked, and a number of new cars purchased. 


HARRISBURG, PA.—The Valley Traction Company has been chartered 
with these directors: Mr. McKennedy, George H. Stewart, Lyman D. Gilbert, 
Spencer C. Gilbert and Lewis S. Sadler, all of whom are interested in the Cum- 
berland Valley Railroad Company. It is stated that the new company will con- 
trol and merge the Harrisburg and Mechanicsburg, Harrisburg & West Fairview, 
West Fairview & Marysville and the White Hill & Mechanicsburg Electric Rail- 
way systems, and expects to get control of the system of the Cumberland Valley 
Traction Company, with lines in Carlisle and between Mechanicsburg and 
Carlisle. 

YARDLEY, PA.—The Yardley, Newhope & Lambertville Street Railway has 
been incorporated at Harrisburg for the purpose of building a line from this 
borough to Newhope, opposite Lambertville, a distance of about 1f miles. The 
capital of the company is $100,000, and T. Sidney Cadwalader, of this place, 
is president. W. F. Sadler, Jr., of Trenton, N. J., is also interested. It is 
understood that a bridge, to cost about $50,000, will be erected in place of the 
wooden structure swept away in October, and that a line will be constructed 
from Trenton to Lambertville, and thence up the Pennsylvania side of the 
Delaware River to Newhope. 

EDMONTON, N. W. T.—The people in this town are moving for an elec- 
tric street railway, and have decided upon submitting to the people for ap- 
proval a by-law to provide for the construction of a municipal system. 

WALKERVILLE, ONT.—The Ontario Traction Company, Ltd., has been 
incorporated, with a capital stock of $50,000, to construct an electric railway in 
Walkerville, Ont. The incorporators are C. M. Walker, E. F. Lardore and J. 
H. Coburn, of Walkerville; Franklin Ohl, Willis F. Brown, of Toronto. 





NEW INDUSTRIAL COMPANIES. 


THE INTER-STATE MARINE TELEGRAPH COMPANY, of New York 
City, has been incorporated; capital, $10,000. Directors: T. J. Ryan, E. Hauss- 
ner and F. E. Sharot, New York. 

THE ALLIED ELECTRIC CORPORATION, with a capital stock of 
$1,000,000, has been incorporated in Los Angeles, Cal. The directors are M. 
V. McQuigg, C. W. Allen, R. C. P. Smith, K. R. Smith and J. M. Gardiner. 


THE O’KANE-HULL COMPANY, of Columbus, Ohio, capital stock $25,000, 
has been incorporated by W. C. O’Kane, R. E. Hull, G. R. Heges, Frank M. 
Raymond and Ira A. Crumm. The company will manufacture electrical ma- 
chinery. 

THE TRACTION DEVELOPMENT & SECURITIES COMPANY, of New 
York City, has been incorporated with a capital stock of $200,000. The di- 
rectors are S. B. Manning, Henry Oppenheimer and C. C. Marshall, of New 
York City. 

THE IMPERIAL TRANSIT COMPANY has been incorporated at St. 
Louis to operate an automobile coach line between the city and the World’s 
Fair. The company, which was incorporated by A. Levy, H. M. Dalton and 
H. C. Pickett, is capitalized at $600,000, full paid. 

THE MONARCH INCANDESCENT LAMP COMPANY.—The sstockhold- 
ers of the Monarch Incandescent Lamp Company of Warren, Ohio (recently 
incorporated) have elected the following-named officers: C. H. Sager, president; 
Frank Myers, vice-president; J. F. Kistler, superintendent. The company has 
located its factory in Warren. 





OBITUARY. 


MR. T. C. FRENYEAR.—Mr. Thomas Cyprian Frenyear, sales manager of 
the new Canadian Westinghouse Company. died of typhoid fever at Fort Wil- 
liam, Canada, on Dec. 10. He was a man of exemplary life, unusual business 
judgment and ability, and was remarkable for the clearness and force of his 
ideas. As an electrical engineer he was a good adviser. His is the first death 
in nearly five years among the higher officials of the Westinghouse Electric 
Company. He was the son of the Rev. T. C. Frenyear and was born on March 
16, 1865, at Middletown Spa., Vt. He began his business career before he 
was 15 years old, in the office of the Boston Electric Company, where an uncle, 
Mr. W. R. Nutting, was manager. While there he entered the Latin School, 
doing his studying at night. Thence he went to Phillips Exeter Academy, 
paying his way by keeping a bookstore for students. He was graduated in 
1885. He entered Harvard that autumn, but could not spare time to continue 
the course. He afterward entered the Boston University, but a business re- 
verse put an end to his efforts to gain a collegiate degree. For several years 
after he was in the employ of the Thomson-Houston and Brush Electric Com- 
panies as salesman, with his headquarters in Buffalo. From 1892 to 1895 he 
was superintendent of the Cayadutta Electric Railroad. In the fall of 1895 
he entered the employ of the Westinghouse Electric & Mfg. Company. He 
was connected with the sales office of that Company until Nov. 1, 1903, when 
he was placed in charge of the sales department of the new Canadian Com- 
pany with headquarters in Toronto. He was married to Miss Emma L. Chase, 
of Exeter, on June 28, 1893. Mrs. Frenyear and three children survive him. 
Mr. Frenyear was a deacon and trustee of the Delaware Avenue Baptist Church, 
of Buffalo, and had been superintendent of the Sunday School. In announc- 
ing the death to the officials of the Westinghouse Company, Vice-president 
Taylor said: “The management desires to place on record its thorough appre- 
ciation of his able and loyal service and of the loss to the Westinghouse inter- 
ests by the untimely removal of a young and zealous official whose future 
seemed so full of promise.” 
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PERSONAL. 


MR. FRANCIS BLOSSOM, of Sanderson & Porter, is back from an ex- 
tended Western trip. 


MR. F. S. WILLIAMSON, of Chas. H. Davis & Partners, has sailed for a 
trip to England. 


MR. JOHN M. ANDERSON, treasurer of the Albert & J. M. Anderson Mfg. 
Company, of Boston, was in New York last week. 


MR. W. H. HARVEY, of Memphis, Tenn., has in hand plans for a plant 
for the Wesson Light & Power Company, of Wesson, Miss. 


MRS. FREDERICK R. SCOTT, of Richmond, Va:, has donated $10,000 to 
the University of Virginia for an electrical engineering laboratory. 


MR. JOHN G. EMERY, general manager of the Shaw Electric Crane Com- 
pany of Muskegon, Mich., is in New York for a few days at the offices of 
Manning, Maxwell & Moore. 


MR. E. W. STEVENSON, electrical engineer of the Hazard Mfg. Company, 
Wilkesbarre, Pa., has been spending several days for recreation, etc., in New 
York City, where he is very much at home. 


MR. N. WINGFIELD, Augusta, Ga., is preparing plans for an electric 
plant at Sandersville, Ga., including three roothp boilers, two engines of 150 
and 75-hp respectively, two generators of 50 and 100-kw respectively, piping, etc. 


MR. H. C. FRICK, the steel millionaire, is reported to be prominent in 
the affairs of the Pittsburgh Reduction Company, which makes nearly 80 per 
cent of the aluminum in this country, the product being estimated at 10,000,000 
pounds last year, all told. 

MR. GEO. L. COLGATE, of Batavia, N. Y., well known in electric light 
and manufacturing circles, has been developing the project of delivering 
Niagara Falls power in Batavia and ten miles of the right of way has already 
been secured. It looks as though the scheme would be carried out. 


MR. TOWNSEND WOLCOTT and Mr. R. A. Klock are referred to in high 
terms of praise in regard to their professional services for the department, 
by Gen. A. W. Greely in his annual report as Chief Signal Officer, U. S. A. 
Mr. Walcott is also described as ‘“‘an electrical engineer of marked ability and 
great practicability.” 

MR. P. B. DELANY, the electrical engineer, who has been inventing and 
perfecting telegraphs all his life, states that he now has ready a perfect auto- 
matic machine telegraph capable of 3000 words per minute. He has been 
working on this for a long time past. Mr. Delany’s work in this direction 
has already been noted in our columns. 


MR. PETER COOPER HEWITT is the third member of the Automobile 
Club of America to enter for a place on the team to represent this country in 
the race for the Bennett International Automobile Racing Trophy in Germany 
next year. His entry, which was received at the Automobile Club last week, 
named his car as being built at the iron works at Trenton, N. J., in which 
Mr. Hewitt is interested, and it is presumed that it is of his own design. 


PROF. D’ARSONVAL.—The Paris Matin the other day printed an inter- 
view with Professor d’Arsonval in which the latter declared that France, after 
having had the glory of discovering radium, is now in danger of being left 
behind by England and America for want of funds to carry on experiments. 
The Matin, therefore, has determined to come to his assistance and has pre- 
sented Professor d’Arsonval with 30,o00f. ($6000) for work in this direction. 


MR. ALEX. HENDERSON celebrated his birthday on Dec. 21 and would 
have done so quietly if a number of New York friends had not invaded his 
privacy as a “‘surpise party,” bent on making closer acquaintance with the 
loving cup presented to him a few months ago. Some thirty showed up, 
including Messrs. Eidlitz, Hatzel and Blackall, who voiced the sentiments of 
their fellow conspirators in regard to the involuntary host of the evening. 
Altogether a most delightful time was spent. 

MR. CHAS. J. REED has requested us to announce that owing to press of 
professional work, it will be impossible for him to serve another term as sec- 
retary of the American Electrochemical Society, and asks that votes for this 
office may be cast for others. As one of the originators of the society and 
the guiding spirit during its life up to the present, the determination of Mr. 
Reed to retire from its active direction is much to be regrettéd, but we learn 
that he will under no circumstances reconsider his declination. 


MR. C. W. DARLEY, ex-engineer-in-chief of the public works of the New 
South Wales government, who now holds the position of inspecting engineer 
attached to the office of the agent general for New South Wales in London, 
has sailed for England after several weeks’ visit on this side. He came here 
to inspect some of the large water power and irrigation plants, and the report 
he will make will, it is understood, in Australian trade circles here, contain 
recommendations as to the placing of some substantial contracts on this side. 

COMMERCIAL CABLE MEN.—The third annual staff dinner of the em- 
ployees of the Commercial Cable Company took place at Shanley’s on Decem- 
ber 14. More than a hundred of the men gathered about the tables. Among 
those present were George G. Ward, vice-president of the company; George 


“Clapperton, traffic manager; C. E. Merritt, assistant treasurer; J. H. Smart, 


superintendent of the station in this city; F. S. Austin, assistant superintendent; 
F. H. Dennis, chief of the Clearing House Department, and Charles C. Cut- 
triss, chief electrician. Telegrams were received from all the superintendents 
of the company and from Mr. Clarence H. Mackay, in which regrets were ex- 
pressed at being unable to attend. 

MR. H. M. WHITNEY, of Boston, has been to Ottawa to make a propo- 
sition to the Minister of Marine for the adoption of the Gray-Mundy electric 
submarine signal in Canadian waters. The United States Government, it is 
said, is arranging to have a commission to report upon the invention with a 
view of adopting it in American waters. Minister Prefontaine says: “If 
everything turns out as I expect it will, the next season of navigation will see 
these signals established all along the St. Lawrence and Atlantic Coast. Par- 
liament has already given the department and the Government a pretty free 
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hand in providing aids to navigation so that the St. Lawrence route may be 
made not only perfectly safe to mariners, but that not a vestige of complaint 
can be laid against it by those who are inclined to do so at present.” 


MR. LA RUE VREDENBURGH, who will present at the twenty-seventh con- 
vention of the National Electric Light Association, to be held in Boston, a re- 
port on advertising methods for central stations, has sent out a circular to 
members of the association asking them to give expressions of opinion as to 
the methods they have found most effective along this line; what their experi- 
ence has been as to traceable results from such advertising as they have done, 
and requesting them to forward him for use in his report samples of advertis- 
ing matter that in their opinion have been best business bringers. Mr. Vre- 
denburgh will also make a similar request of a large number of foreign cen- 
tral station companies, with a view of comparing methods in this country and 
abroad, as well as giving the Association the benefit of any novel ideas that 
it would be well to adopt here. The report will have an immense practical 
value for all members wishing to extend their business. 


BULLOCK CHANGES OF PERSONNEL.--Several personal changes in the 
Bullock Electric Mfg. Company have become necessary owing to the very 
marked demand for its apparatus. Mr. Halbert P. Hill has become connected 
with the Bullock Electric Mfg. Company and will take charge of their ex- 
hibit at the St. Louis Fair in 1904. Mr. Hill represented the General Incan- 
descent interests here in New York City, and was sales manager for the 
Storey Company until they passed out of existence. Mr. W. L. Fairchild, late 
treasurer of the J. F. Kelly Engineering Company, joined the forces of the 
company and will operate from the New York office. Mr. A. F. Rolf, assistant 
to Mr. R. T. Lozier, at Cincinnati, has been transferred to the New York of- 
fice as assistant district manager of that office, Mr. E. W. Goldschmidt being 
the district manager. Mr. Walter B. Spellmire, district manager at Atlanta, 
has taken the position of the vice-presidency of the A. W. Wyckoff Company, 
at Pittsburg, who succeed the Pittsburg Engineering Company, as representa- 
tives of Bullock interests in that territory. Mr. G. C. Henry, general manager 
of the Florida Electric Company takes Mr. Spellmire’s place as district man- 
ager at Atlanta. 


MR. GEO. WESTINGHOUSE, while in the city just previous to sailing on 
the Kaiser Wilhelm to attend the the annual meeting of the stockholders of the 
British Westinghouse Company, gave a most encouraging opinion regarding 
industrial prosperity during the coming year. During the week ending Dec. 
4th, Mr. Westinghouse met at Pittsburg, twenty-three district managers from 
Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Detroit, Minneapolis, Philadelphia, St. Louis, Syracuse, Seattle, Salt Lake 
City, San Francisco, Los Angeles, Denver, Toronto and the City of Mexico. 
Each manager was requested to make a report as to the industrial conditions 
of his territory and its probable demand for Westinghouse machinery for 1904. 
Thirteen reported unusual activity with probably greatly increased demands. 
The other nine, all but two, reported as strong a demand as during the past 
year with probable increase. Two only expected to hold their own or on ac- 
count of local conditions, have a smaller demand. Mr. Westinghouse on these 
reports, had directed improvements and enlargements to provide for the demand 
and is exceedingly optimistic as to activity in the future. He thinks the lowest 
point of the ebb tide of industrial depression has been reached and that 1904 
will be a year of added prosperity. 


Trade Motes. 
TROLLEY CAR LIGHTING.—The Kinsman Electric & Railway Supply 
Company, 91 Liberty St., New York City, is introducing and recommending its 


new Kinsman supplementary car lighting system which never leaves the car 
in darkness and thus prevents panics, robberies, collisions, etc. 


THE CENTRAL ELECTRIC COMPANY is enthusiastically calling atten- 
tion to its “I. X. L.” weatherproof, slow-burning waterproof wires. These 
high grade wires, the company says, are unsurpassed and are meeting with a 
popular reception. Prospective buyers are urged to obtain prices, samples and 
full information concerning them from the company. 


“SALUS” COMPOUND.—tThose who have never heard of “Salus” com- 
pound, the new insulation for Packard transformers, are requested to write to 
the transformer department of the selling agents, the Electric Appliance Com- 
pany, Chicago, who will give complete data on transformers and transformer 
insulation. 

WARREN ROTARY ENGINE.—The Rotary Engine Company, 135 South 
Second Street, Philadelphia, has issued a handsome 16-page bulletin describ- 
ing and illustrating in detail the Warren rotary steam engine. To those in- 
terested in new developments in steam engineering this pamphlet will be wel- 
come, as it explains in detail. the new principles whose application has enabled 
the great desideratum of a mechanically efficient rotary engine to be practically 
realized. 

WESTINGHOUSE IN CANADA.—A circular has been issued calling atten- 
tion to the Canadian Westinghouse Company, whose formation has already 
been frequently noted in these columns, intended to take over the Canadian 
business and interests of the Westinghouse Electric & Mfg. Company. It has 
works at Hamilton, Ohio, and sales headquarters at Toronto. The apparatus 
in Canada will be designed by the same engineers and made under the same 
system as that produced in the United States. The company will devote its 
energies solely to the development of business in Canada. 


THE STANDARD ELECTRICAL MANUFACTURING COMPANY, Niles, 
Ohio, reports a gratifying increase of business this fall, which proves that 
“Star”? lamps are steadily growing in popularity. This is particularly true of 
its numerous types of sign, candelabra and other decorative lamps. Instead of 
slighting or side-tracking this department, as is so often the case, the same 
painstaking care in choice of materials, construction and exhaustive testing is 
exércised, as in the manufacture of standard types. A liberal choice of styles 
and colors is allowed. All these are illustrated and described in the attractive 
catalogue recently issued, which can be obtained on application. 
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UNITED STATES PATENTS ISSUED DECEMBER 15, 1903. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 


746,337. ELECTRICALLY CONTROLLED VALVE; Oscar Junggren, Sche- 
nectady, N. Y. App. filed Nov. 15, 1902. Two electro-magnets control re- 
spectively steam passages leading to two pistons on a valve stem, one for 
opening the valve and the other for closing it. 

746,669. CURRENT REGULATOR; George A. Cardwell, New York, N.Y. 
App. filed March 21, 1903. Means for varying the duration of the time 
intervals during which currents of predetermined strength flow through a 
circuit and means for diminishing the full value of the current in the cir- 
cuit as the duration of the time intervals decreases, thus affording regula- 
tion without breaking the circuit. 

746,671. INSULATOR; Taylor Carter, Frankfort, Ky. App. filed Sept. 12, 
1903. Eccentric jaws are pivoted to an insulating block to secure the wire 
to the block. 

746,672. ENGINE STOP; James H. Cary, Providence, R. I. App. filed July 
28, 1902. An emergency stop consisting essentially of a circuit containing 
a relay which actuates a motor circuit to move the throttle valve. 

746,690. SYSTEM OF TELEGRAPHING OR TELEPHONING TO OR 

ROM RAILWAY VEHICLES; James Edgar, Wrexham, England. App. 
filed June 29, 1903. (See page 1058.) 
746,695. AUTOMATIC ELECTRIC SWITCH; William S. Guthrie, Terrell, 
ex. App. filed June 19, 1903. A switch for an electric sign in which 
levers are moved into connection with contact studs by a rotating drum 
carrying pins on its surface; the contact studs are spring mounted so as to 
yield and prevent breaking or bending of the levers. 

746,697. SYSTEM OF ELECTRICAL DISTRIBUTION; Josef H. Hallberg, 

ew York, N. Y. App. filed May 28, 1903. A system wherein current 
traversing the field magnets of a main generator is automatically varied to 
maintain a uniform potential in the distributing circuit 7 varying the speed 
of a motor in accordance with the work in the distributing circuit, said 
motor driving a generator which delivers a current in opposition to the 
exciting current of the fields of the main generator. 

746,726. ELECTRICAL SIGNAL SYSTEM; Ulysses G. Merrill, Litchfield, 
Me. App. filed Sept. 10, 1902. Details. 

746,748 APPARATUS FOR REFINING METALS; Alfred Schwarz, New 

York, N. Y. App. filed April 10, 1903. (See page 1058.) 


HE 
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746,337-—Electrically Controlled Valve. 


746,781. CURRENT COLLECTING DEVICE FOR ELECTRIC RAILWAY 

YSTEMS; Abraham A. Shobe and William Embley, Jerseyville, Ill. App. 
filed April 10, 1903. A current collector adapted to enter a conduit and 
being constructed to compensate for vertical movement of the car and thus 
constantly maintain good connection with the conductor. 

746,772. ELECTRICAL SWITCH BOX APPARATUS; George L. Adden- 
brooke, Westminster, England. App. filed May 17, 1902. Consists of a 
pressure-ratio and a current-ratio set of resistances controlled by switches, 
combined with means for connecting them to a battery resistance, various 
meter circuits and a standard cell, the apparatus being used for testing. 

746,775. PRODUCING APPROPRIATE PHASE RELATIONSHIP IN AL- 
LERNATING CURRENT MEASURING OR OTHER DEVICES; Riccardo 
Arno, Milan, Italy. App. filed Feb. 8, 1900. Consists in energizing one 
set of inducing coils with the current flowing in one of the multi-phase 
mains and energizing the other set or sets of inducing coils by a current 
due to the properly proportioned amount. of electromotive forces derived 
from currents flowing in the other mains of the multi-phase system acting 
through magnetic media. 

746,795- FAO OF MANUFACTURING ALKALI CYANIDS; Paul 
Danckwar , Deadwood, S. D. App. filed June 10, 1903. (See page 1058.) 

746,796. PROCESS OF SIMULTANEOUSLY PRODUCING ALKALI CY- 
AwNID AND ALKALI METAL; Paul Danckwardt, Deadwood, S. D. App. 
filed June 10, 1903. (See page 1058.) 

746,797. PROCESS OF SEPARATING METALS FROM MATTE OR ORE; 
Paul Danckwardt, Deadwood, S. D. App. filed June 20, 1903. (See page 


1058.) 
746,798. PROCESS OF RECOVERING ZINC FROM SULFID ORES; Paul 
Danckwardt, Deadwood, S. D. App. filed Aug. 15, 1903. (See page 1058.) 


746,830. ELECTRIC ARC LAMP; Thomas Hamilton-Adams, London, Eng- 
land. App. filed June 4, 1903. The parts of the clutch also constitute parts 
of the core of the solenoid, and being magnetized grip the carbon rod. 

746,860. TROLLEY CATCHER; Horace R. Martin, East Bloomfield, N. Y. 
App. filed Aug. 7, 1903. A pneumatic apparatus for winding up the rope 
that retains the trolley arm in case the wheel leaves the wire. 

746,903. ELECTRIC RECEIVER CLOCK; Johannes W. H. Uytenbogaart, 
Utrecht, Netherlands. App. filed May 6, 1903. The circuits of the per- 
manent magnets are maintained closed while the magnets are not in use. 


746,004. MAGNETO GENERATOR; George E. Wheeler, Burlington, Ia. App. 


filed Dec. 27, 1902. The spaces between the pole — above and below 
the armature are covered by plates to keep out the 


ust. 


Record of Electrical Patents. 





746,977. ELECTRIC RAILWAY SIGNALING SYSTEM; Charles W. Mills 
and William W. Piddington, Los Angeles, Cal. App. filed June 23, 1903. 
Details of a system wherein signals are displayed in the engineer’s cab. 

746,979. PARTY-LINE BELL; Leland Moore, Brooklyn, N. Y. App. filed 

pril 16, 1903. (See page 1058.) 

747,070. SIGNALING DEVICE FOR TELEPHONE PARTY LINES; Ed- 
ear Hood, Hingham, Mass. App. filed Oct. 10, 1902. (See page 
1058. i 

747,106. TROLLEY; Milford J. Wilson, Painesville, Ohio. App. filed Sept. 
2, 1902. A construction relating to the lubrication of the bearing through 
a hollow axle and to the contact between the wheel and stationary parts. 

747,142. RAILWAY SIGNAL; Henry M. Cogan, New York, N. Y. App. 
filed April 23, 1903. A signal adapted for either single or double track 
trolley roads, by which more than one car moving in the same direction 
are permitted on a block at the same time, the first car to enter setting a 
danger signal ahead which is not cleared until the last car leaves the block. 

747,155. TROLLEY SWITCH; Lloyd E. Elwell, Los Angeles, Cal. App. filed 
Aug. 17, 1903. A frame having two grooves one of which is depressed and 
acts in conjunction with a guiding flange to direct the trolley wheel onto 
a branch wire. 


747,142.—Railway Signal. 


747,166. THERMOSTATIC CIRCUIT CLOSER; Redman W. W. Grigsby, 
Chrisney, Ind. App. filed June 15, 1903. A casing having a stem to be 
inserted in a cavity of a bearing and containing a thermostatic circuit 
closer to indicate excessive heat in the bearing. 

7471177. ELECTRIC RAILWAY; Maurice Hoopes, New York, N. Y. App. 

led April 29, 1903. To enable the operation of third rails during the 
prevalence of sleet, the rail is formed with a ridge or corner from which 
it is easy to remove the ice by means of a blade of any character and then 
by shifting the shoe, to make contact with the ridge only, sufficient current 
will be collected by the various shoes of a train to keep up the headway. 

747,185. ELECTRIC HEATER; Frederick W. Kelley and James F. McElroy, 
Albany, N. Y. App. filed May 17, 1897. The heater is in the form of a 
disk built up of spiral coils and insulating plates alternating with each 
other and mounted in a frame permitting of circulation of air. 

747,212. DISPLAY LIGHT; Dennis J. O’Zrien, San Francisco, Cal. App. 
filed May 20, 1902. The characters of a sign are formed by tubular lamps 
in which a filament is stretched, one end being fixed and the other flex- 
ibly connected with the terminals of the tube. 

747,217. ELECTRIC MOTOR; Leroy S. Pfouts, Canton, Ohio. App. filed 
March 5, 1903. Two armatures in line with each other on independent 
shafts are located in the field of a single magnet, the armatures being in- 
dependently geared to respective wheels of the vehicle. 


747,234. BLEACHING PROCESS; Marcus Ruthenburg, Harrisburg, Pa. App. 
filed Feb. 14, 1903. (See page 1058.) 





Yom > 


747,177-—Electric Railway. 


747,236. POWER TRANSMISSION MECHANISM; Joseph S. Schaffer, Chi- 
cago, IIl. a filed June 9, 1902. Two motors of high and low speed 
and large and small power, respectively, are mechanically connected to- 
gether to drive a printing press, the controllers being constructed to start 
and control one motor and then cut in the other before the first is cut out. 

747,277. ELECTRIC RAILWAY SYSTEM; Sivert Udstad, Aurora, Ill. App. 
filed Feb. 21, 1903. A cover carrying a third rail beneath it and feeders 
duly protected above it. 

747,297. THERMOSTATIC APPARATUS; William H. Vristol, Hoboken, N. 
J. App. filed May 5, 1903. A combined thermostat and thermometer in 
which the indicator of the latter continues to operate in case the circuit 
controlled by the former is not effective in preventing a rise or fall of 
temperature beyond the limits. 

747,305. ELECTRIC CLOCK; Vitalis Himmer, Jr., Bayonne, N. J. App. 
filed Oct. 9, 1902. Details. 

747,317. LIFT; Robert F. Cary, Cricklewood, England. App. filed July 13, 
1903. Details. 

747,326. ELECTRIC RAILWAY SIGNALING SYSTEM; Charles W. Mills 
ae enna W. Piddington, Los Angeles, Cal. App. filed July 14, 1902. 

etails. 

747:331. SUBSCRIBER’S TELEPHONE CIRCUIT; William W. Dean, Chi- 
cago, Ill. App. filed Dec. 23, 1903. (See page 1058.) 
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THE LECLANCHE BATTERY CO. guuglled’ Cho by Regien Ratidee, Baber ont Power THE ELECTRIC MOTOR AND EQUIPMENT CO. 


Contractors. 
NEWARK, N. J. 





| . 11-117 East 131st Street, NEW YORK 


PIOEEER ELECTRICAL JOURNAL IN EXPORT AS IN 


ee ee er re reer 
Is THE OL 

ELECTRIGAL WORLD AND ENGINEER ALL OTHER MATTERS—IT GOES ALL OVER THE WORLD 

CPI I rr SRD 


Street Railways 


THIS IS 


MADE FOR YOU 


BY THE 


American Electric Telephone Co. 


CHICAGO, ILL. 








NEW YORK 
Storage Battery (nstallations for Railroad 


Regulating, Lighting, Power and Isolated Plants, 
Gould Counter E. M. F. Booster Systems 


SALES OFFICES: 
Boston, 89 State Street Chicago, Rookery Building New York, 25 W. 33d Street 
Century Electric Company, San Francisco, Cal. Pittsburg Engineering Company, Pittsburg, Pa, 


WORKS: DEPEW, N. Y. 





Bulletins Furnished on Application 





TRADE MARK. 
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OUR IMIPROVED SWITCH SET 


(QUEEN INSTRUMENTS 


Superior and 
Up-to-Date 
Construction 


Standard 
Electrical 
Test 


Instruments Throughout 


The Queen I-V Meter 


The Queen I-V Volt and Ammeters will give perfect satisfaction 
| wherever used. A very popular switchboard type, made in all ranges for 
alternating or direct current. Electrical Instruments of all kinds. 
i Testing Sets, Resistance Standards, etc. 


QUEEN & CO., Inc. 


59 Fifth Avenue, 1010 Chestnut Street, 
New York Philadelphia, Pa. 





For 


INSTRUMENTS, METERS, 
INDICATORS, ETC. 


MANHATTAN DIAL CO, 


40 LEXINGTON AVE., BROOKLYN, N. Y. 










ELECTRICAL WORLD AND ENGINEER 


IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 





ELECTRICAL TESTING 
INSTRUMENTS 


OF HIGH GRADE AND IN GREAT YARIETY. 
Catalogues free upon request. 





“LEEDS” PORTABLE TESTING SET. 


JAMES G. BIDDLE, 
14 CHESTNUT ST., PHILADELPHIA. 





ELECTRICAL MEASUREMENTS 


Accurate measurement is the bey fo 
success in Electrical Industries 

are specialists in this line and have been 
for fifteen years; our product is a time- 
tested rather than an experimental one. 


OHMMETERS, CONDUCTIVITY BRIDGES 
POTENTIOMETERS, TEST SETS, BRIDGES, 
GALVANOMETERS, CONDENSERS, ETC. 
X-Ray and Wireless Telegraph Coils, Tubes, 

Fluoroscopes, etc. 
Send for Catalogs. 


THE WILLYOUNG & GIBSON CO., 
32 W. 13th St., New York. 


Standard Portable Voit- 
meter, Double Scale, Price, 


$4500 















Ituminated Dial 


constructed 
same general principle as 
our 
Portable 
Voltmeters and Ammeters, 
but are much larger, and 
the working parts are in- 
closed in a neatly design- 
ed, dust-proof 
case 

shields 
from disturbing influences 
of external 





FOOTE PIERSONK& CO. 


WESTO 


Station Instruments, 


These instruments are 
upon ___ the 
regular Standard 
Direct Current 


cast-iron 
which _ effeetively 
the instruments 


magnetic 


SEND FOR CATALOG 


L. M. 


78 Cortlandt Street, - 


JEWELE 


PIGNOLET 





Style 


Voltmeter, Ammeters 
and Volt-Ammeters 


Large enough for accuracy and practical use. 
Small enough to be carried in the pocket. 
Various ranges for general measurements, 
testing batteries, electric light, telephone 
and other circuits. 


NEW YORK 








ELECTRICAL 
INST. CO., 


61Union Park Ct., 


CHICAGO. 


Ammeters, Voltmeters, 
Mil-Ammeters, 
Mil-Voltmeters, 


Special High Resistance Volt- 
meters for testing insulation 


resistance, 

Special Ohm-Meters for 
Telephone Companies, 
Pocket Portable Meters, 


Circuit Breaking Ammeters 


and Voltmeters. 


Accuracy Guaranteed 


Write for Cat. W. 








Weston Standard I)luminated 
Dial Potential Indicator, 


B. 
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Send for 
Pamphlet 
Describing 
the Most 
Practical 
Wheatstone 
Bridge and 
Resistance 
Set on the 
Market 


FOOTE, PIERSON & CO.,82:84,EU4 TON ST 


ELECTRICAL INSTRUMENT CO. 


Waverly Park, NEWARK, N. J. . 


WESTON STANDARD 


Portable Direct Reading 
Voltmeters and Millivolt- 
meters. Ammeters and 
Milammeters, WATTME- 
a and VOLTME- 
TERS, for ALTERNAT- 
ING and Direct Current 
Circuits. 

Our portable instru- 
ments are recognized as 
standards throughout the 
civilized world. 

Our SEMI-PORT- 
ABLE LABORATORY 
STANDARD Voltmeters 
and Ammeters are sstill 
better. 

They are the most re- 
liable, absolute standards 
for Laboratory use. 


Bertin—European Weston Electrical Instrument Co., Ritterstrasse, No. 88. 
Lonpon—Elliott Bros., Century Works, Lewisham. 
Paris, France—E. H. Cadiot, 12 Rue St. Georges. 

New York Office, 74 Cortlandt Street. 


(4) 


“4 
Ss 


aaners 


VOLT AND 


DONGAN 


AMMETERS 
Direct or Alternating 
INSTRUMENT CO. 


Albany, N. Y. 


Electrodynamic 


Machinery 


EDWIN J. HOUSTON, Pbh.D., 


AND 


A. E. KENNELLY, Sc.D. 


Cloth. 





3232 pages, 232 illustrations. 


Price, $2.50. 


McGraw Publishing Co. 


Book Dept., 


114 Liberty St., N. Y. 
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STARCT 
an 


In all Sizes. 


With or without Pilot 
House Control. 








W. E. COMPENSATOR 


rane Iron Direct Current 
GENERATORS AND MOTORS 


ised ‘Dias, Pinon Rese 


WESTERN ELECTRIC COMPANY 
CHAS. Je BOGUE, CHICAGO NEW YORK 


SAINT LOUIS DENVER KANSAS CITY PHILADELPHIA 


209 Centre St., N. Y. CITY. ia 


CALIFORNIA ELECTRICAL WORKS - & San Francisco 


AMERICAN ELECTRIC COMPANY_ - - : Saint Paul 
STANDARD ELECTRIC COMPANY - - - Cincinnati 


DUNCAN INTEGRATING WATTMETER 


DIRECT CURRENT LIGHTING AND POWER. 


Most accurate and Up-to-date Meter upon the Market. 


DUST ae " : 
oO CON ANT 

ae. Duncan Electric Mfg. Co. 

Poe was _ Lafayette. Ind. 


SEND FOR DESCRIPTIVE BULLETIN 


Ffigh Class iitit) Moisture Tight; Dust Tigit; Insect Ten, Leow Price 
NO JEWEL WEAR FROM HAMMER OR SIDE THRUST 
Lightest Weight Moving Parts. Perfect Spring Support. Highest Effective Torque. No Change Braking Air Gap by Temperature. 
Complete Magnetic Shield against Short Circuits. Perfect Seal Protection against Tampering. Compensation for Inductive Lag. No 
“Kicking” or “Pusher” Auxiliary Friction Devices. Simple; Durable; All Parts Readily Accessible. Pre-Eminently the Best Contact 
Bearing Meter. 
Competition on Merits Challenged Ranks next to Stanley Magnetic Suspension Wattmeters 


SEND FOR BULLETINS ILLUSTRATING AND DESCRIBING METERS, 


STANLEY INSTRUMENT CoO,, *i:ovs ssesorricee GREAT BARRINGTON, MASS., U.S.A. 


European Office: No. ae Boulevard des italiens, Paris, France. 


Se =SseLiise AC). eee EEE 


For Pacific Coa For Colorado, Idaho, Montana, Wyoming, New Mex- 
JNO. "MARTIN & “CO. 


Cable, Machelect. 





Telephone, 2111 Spring. 




















ico, Utah For Mex 
69-75 New Montgomery St., San Francisco, Cal. THE HENDRIE-BOLTHOFF MFG. AND SUPPLY VICTOR M. BRASCHI & BRO. 
Douglas Building, Los Angeles, Cal. A El Almacen de Las Minas 


Pioneer Building, Seattle, Wash. Denver, Colorado. Apartado 830, Mexico City. 
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Why Not Buy the Best. 


We make the only AUTOMATIC STORAGE 
BATTERY that will not get out of order or 


















deteriorate in efhiciency during its life. 






We guarantee our complete installations for 






a small per cent. per annum for 5 years. 






Special prices made on large installations. 







Send for descriptive catalogue and price list. 


The Hatch Accumulator Co., 


283 FRANKLIN STREET, 
BOSTON. 



















Established 1801. Incorporated 1898, 


THE STORAGE BATTERY SUPPLY CO. 


We manufacture Storage Batteries and accessories of every description. 
AUTOMOBILE AND SPARKING BATTERIES. YACHT LIGHTING. 
Cleaning. Repairing. Renting. 

239 EAST 27th STREET, NEW YORK. 


EDISON PRIMARY BATTERIES 


Formerly Known as Edison-Lalande. 


This Trade Mark Signature 
— ; TRADE 
on every Edison Primary at a” 
Battery and Renewal Part a Edicon. 


MARK 






Chicago Insulated Wire Co. 


Chicago office: 
Room (5 Marine Bid., Chicago. 
Factory, Sycamore, Ill, Long Distance Telephone fi. : 














eee 














guarantees their 
EXCELLENCE AND RELIABILITY 
CONSTANT CURRENT. NO LOCAL 
ACTION. WILL NOT FREEZE. 
BEST BATTERIES ON THE MARKET 


For Cas Engines, Slot Machines, R. R. Signals, 
Crossing Bells, Small Motors, Etc. 





High Grade Weatherproof 
Slow Burning Weatherproof 









Slow Burning Wire 






Bare and Insulated Copper Cables 
(Capacity, 1,000,000 C. M.) 


Bare and Insulated Iron Wire 


Liquid Tight Cells for Portable Work. 
Full Description in Booklet No. 1 


EDISON MANUFACTURING CO. 


Factory, ORANCE, N. J., U.S.A, : 
New York Office, 83 Chambers Street. Chicago Office, 304 Wabash Avenue. 









Magnet and Annunciator Wire 


Galvanized Strand 1-2 inch and finer 
in car loads or reel lots 


NEW STANDARD DRY BATTERY made in all sizes and shapes for Tele- 


phone, Electro-Medical, Cautery, Automobiles, Launches, and all open circuit wo k 


FLASHLIGHT, $2.00 





GASLIGHTERS that wil! last a year without renewal of battery, $1.50. 
GAS STOVE LIGHTER, $1.25. : 
Other goods and useful devices operated with dry cells. 








WILLIAM ROCHE, 42 VESEY ST., N. Y. CITY. 








| PRICES AND SAMPLES ON APPLICATION 


If yeu want to do business with any man in the electrical field in any part of the 
world, the right medium to advertise in is ErectricaL Wortp AND ENGINEER 


ee 
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ACCURATE 
EASILY MANIPULATED 
APPROVED BY UNDERWRITERS 








PROTECT CIRCUIT 
WITHOUT DESTROYING BOARD 



















Actual Size. 





Actual Size. 








‘* NOARK ” MIDGET FUSE 
TYPE B. 


1-15 Amperes, 11-2 In. Length over Ferules 
2U-30 Amperes, | 3-4 in. Length over Ferules 


PLAIN CLIPS FOR ABOVE. 




















‘* NOARK ”” PANEL-BOARD FUSE 
TYPE A. 








1-30 Amperes. 2 1-2in. Centre to Centre. 








“Noark ” Interchangeable.'Fuse 
Plug for Edison Cut-Outs. 


1-30 Amperes, 










Send for Complete Set New Edition ‘+ Noark ”’ 
Fuse Bulletin 





| =e ee] 5 Game PHILADELPHIA 
MILWAUKEE | CLEVELAND 
“CHICAGO |: fey PITTSBURG 
iy its Ok @) 8 | keene | | A iE Wi ; NEW ORLEANS 
BOSTON oo, © , ; LONDON °: 





FOR a 
SALE “lh 00 ti ag 
WHERE ina 
SUPPLIES / z 
AR 
SOLD. 





pent hee 


CRESCENT ASTER 
SOLDERING STICKS Aca 


Are not brittle and will not break 
into pieces in the tool bag. 


ECONOMICAL because of the small ji} 
quantity necessary. A little will do @j 
the work. . 
Don’t Heat the Joint Too Much. 


Manufactured by 
The Crescent Co. | 
] ick 
134 Van Buren St. CHICAGO = Grae we 


re mh 

“ ih - 
mam We 
bbe TT Wy 





| Novelti 
ENGINEERING BOOK ' Novelties 


IS EITHER BOYS 


Published or For Sale by us mm ~ SEND FOR CATALOC—FREE. DEPARTMENT “‘E 
SEND US YORE Tsp @ EWING MERKLE ELecTRIC(O} 


McGRAW PUBLISHING COMPANY [m3 SAINT LOUIS. MO. USA. 
Book Department, 114 LIBERTY ST., NEW YORK 











ELECTRICAL WORLD d IS MORE WIDELY QUOTED ABROAD THAN ANY 
afl ENGINEER OTHER ELECTRICAL JOURNAL PUBLISHED 








DECEMBER 20, 1903. 
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Habirshaw 
Wires 


The Standard of America 
for Perfect Insulation. 











Used Throughout the 


BROADWAY CHAMBERS 


New York City. 
















THE INDIA RUBBER AND GUTTA 
PERCHA INSULATING CO., 


SALES OFFICE, 


15 Cortlandt Street, - New York. 


OFFICE AND FACTORY, 
Glenwood Works, Yonkers, N. Y. 


American Steel & Wire Co. 


Chicago New York Worcester Denver San Francisce 


RAIL BONDS 
ELECTRICAL WIRES 


Rcovereo WIRES *, GABLES THERE IS NO BOOK 
For Every Service ON ANY 


For Underground, Aerial and Submarine ENGINEERING SUBJECT 


use, “SAFETY” wires and cables have the 


endorsement of some of the largest users in WHETHER ELECTRICAL, CIVIL, MECHANICAL 
the United States. MINING, ARCHITECTURAL OR CHEMICAL 


THE SAFETY INSULATED WIRE & CABLE CO. THAT WE CANNOT SUPPLY 


114-116 LIBERTY ST., NEW YORK SEND US YOUR INQUIRIES 





















sai a aa alae McGRAW PUBLISHING COMPANY 
ort st ~ est, is recognized 

Semeeemas -, Clectrical World and Engineer scence nasi Casertwont. 114 LIBERTY ST., NEW YORK 
= -IT HAS NO GEOGRAPHICAL LIMITATIONS.——— 
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WIRES 
For Telegraph Telephone Work | 


At Wire Rope and Wire Strand 
| iron ann stee. GS Pecial Wéire ror every purPose 









EXTRA DOUBLE 
GALVANIZED 








So 


= 






| THE NATIONAL WIRE CORPORATION | 


NEW HAVEN, CONN. 







SALES OF FICE Ss: 
New York Chicago Boston De Kalb 
Kansas City New Maven San Francisco 


ae - 
te Copenhagen 
PU UE le tem Uae UUme erties rhe Ee 














Jolin A. Roebling’s Sons 


Insulated 
Wire of 
All Kinds 


Main Office and Works 


TRENTON, N. J. 


AGENCIES AND BRANCHES 
CLEVELAND 
SAN FRANCISCO 


THE ONLY CANNOT 
ACTUALLY $ an ir GET OUT 
RELIABLE E - : Hn OF ORDER. 






me Eg | omni . DUST PROOF. 

EXISTENCE. [f- = fg aN ’ = 
NO EXPER [952 1 K a 

— CIRCUIT and 

: g i ' re NO LIMIT TO 

USE SINCE g a = | the NUMBER 
1889. > — = OF TIMES 
SIMPLICITY THIS CAN 
ITSELF. BE DONE. 

You Cannot Afford to do Without the “Copenhagen” 








BOOKLET FREE ON APPLICATION 
WE WANT FIRST CLASS MEN TO REPRESENT US 
ed 


Hg LS ee et) Re 


SHEBOYCAN, WISCONSIN. 












PHILADELPHIA 
ATLANTA 


NEW YORK 
CHICAGO 




















THE 


LOW and HIGH FUSING FIRE- 
DETECTING WIRES 3 


High Fusin 1G.Belowdgo° | 






The most efficient safeguard against destructive fire ever put 
upon the market. Approved by underwriters, 


MONTAUK FIRE-DETECTING WIRE CO. 


100 Broadway, New York. (3) 


i Use with thermostats 
and have a CONTINU- 
3 OUS LINE of contact 

points instead of a 
single contact point, as in the ordinary 
thermostat. 
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SOUTHERN CEDAR POLES 


ARE THE BEST POLES IN THE WORLD. 
D 7 PHELAN NO BUTT ROT. 277 Broadway, 
a % TRY THEM. ALL LENGTHS. NEW YORK. 
" YELLOW PINE STOCK, 100.000 6x8-8 FEET. 
CHESTNUT AND OAK. LARGE STOCK. STAN- 
| DARD SIZES 
A SOUTHERN WHITE CEDAR LONG 
LEAF YELLOW PINE. OCTAGONAL and 
y SQUARE. CHESTNUT AND CYPRESS 





CENTRAL. aa eee CO., CHATTANOOGA, 


Manufactures and Dealers in 


YELLOW PINE CROSS ARMS, LOCUST PINS, OAK 
oe ELECTRICAL wOULDINGS, OAK BRACKETS 


E STOCKS O HAND. 
Delivered LA & ozs rs, we AR any quantity. 
Write us. 













FOR HIGH GRADE 


INSULATING VARNISHES 


APDPRESS 


“STANDARD VARNISH WORKS 


London NEW YORK Chicago 


The Porter Cedar Co. || THE BRADY MAST ARMS 


PRODUCERS OF T. H. BRAD’, New Britain, Conn., U.S. A. 


TELEPHONE POLES MANUFACTURER OF 


KLEIN’S TOOLS s ’ te ie aah. xa HOODS HOUSE BRACKETS and other 
rincipa Ice 
Cc Li M BERS sl at various shipping po nts 
STANDARD 


Specialties for Construction Work. 
The World Over 


Tools of all kinds | _%t# Tool Book to Look over 
For Electrical Construction | MATHIAS KLEIN & SONS 


89 W. Van Buren St., Chicago, Ill. 


WE HAVE A LARCE 
ASSORTMENT OF 
MICHIGAN WHITE 
CEDAR POLES 


WRITE FOR A COPY OF OUR TELEGRAPH CODE FOR CEDAR PRODUCTS FROM 16 TO 70 
C. H. WORCESTER CO,, suite 1208 tribune.sidg,, Chicago. FEET, 


YELLOW PINE CROSS ARMS, PINS AND BRACKETS: 





MANUFACTURED BY 


ECCLESTON LUMBER CO.. 
" 29 BROADWAY, NEW YORK. 
PROMPT DELIVERIES FROM STOCK, NEW YORK CITY YARD. OR DIRECT FROM MILLS 








Catalogue and Prices Furnished on Application. 













CROSS ARMS CROSS ARMS 


Yellow Pine Cypress 


Our capacity, 5,000 per day. Write us for delivered prices anywhere. 
Cross Arms for power line our specialty. Standard goods always in stock. 


EASTERN ARM & PIN CO., New Bern, N. C. 


CEDAR POLES -2:::*::.. 


THE VALENTINE CLARK - 
234 LA SALLE ST., omens, ILL. TRACTION USE. 





(8) 





















LOCUST PINS. LOCUST PINS. 


We own our own Plants in Va., North Carolina and Tenn 
We carry in stock, 2,000,000 Standard 9x 1% and 8x1. Thus enabl- 4 

ing us to make quickest shipments direct from Factory. j 
Write for delivered prices anywhere. 


THE VA. LOCUST PIN CO., New Bern, N. C. 





Michigan White Large Stock 


CEDAR POLES 


Prompt Shipments O f Qu ali ty 
Kellogg Switchboard & Supply Co. 


CHICAGO 
POLES, TIES, TIMBER 












Jr ane eee ee ee 












Pe aes eo 


For Electrical Purposes... 
Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK. 


Octagonal Sawn and as Poles. Ties: relia Aha Sem ua eet ie ae 54 Howard Street, 
Ww 


tor Etecttic.and Steam. Rafitoads, origi s RP OU ee tA se ak GL oe 
Se re 8241S es De ee =F ey ele Saeed. | a Bae eos ae 


Cross-arms and Oak Pins—Cedar Ties. 





WILLIAM RYLE & CO., * °°"New york crrv 


—__ 










ALL NEW BOOKS 


on all branches of 


Engineering 


McGraw Publishing Go. | 


Book Department 


114 Liberty Street - Mew York | 





Eleven sorting vards in Michigan. Monroe yard nearst customers, Weare not Jobbers 
Buy of an old, original firm, 20 years in the CEDAR business. Good dispatch. 


w. C. STERLING & SON, MONROE, MICH. 












® 
HARGRAVES 

SPLICING. CLAMP 
FOR TELEPHONE WORK. 


BEST seacn. THE CINCINNATI TOOL Co. 


FINISH CINCINNATI, OHIO, U. S. A. 

















Write for Catalogue No. at. 
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_—— — 


“OVER HEAD TROUBLES” 


CURED BY A PROMPT APPLICATION 


“CAMP DUCT.” 


+. 8B. CAMP COo., 


170 BROADWAY, THIS IS THE CURE PRESCRIBED 
NEW YORK. BY THE MOST COMPETENT 

Hartford Building, EMGINEERING SPECIALISTS. 
Ghicago. 








When You Have a 


Job Like This 
Y § 5 2 8 


We are proud of the 
Lonesome Position of 
American Stone Conduit 












It sta.ds alone 





because it is so 
much superior to 
all other conduits 
No other conduit 
approaches it in 
quality. 

Don’t take our 





word for it but in- 


vestigate the goods, 





taking into con- 


iT = ; rt ate eee 


send for us and our 
10 years’ experience 


Conduit Laying—Any System — 


J. W. O'BRIEN & CO. 
Journal Bldg. Boston, lass. 





sideration the feat- 





| - ures desired in a 
conduit and those not desired. Note the presence of that 


you want, the absence of that you do not desire. Write for 






further particulars. 


AMERICAN STONE CONDUIT CO. 


Suite 29, 94 LA SALLE STREET 
CHICACO 


“SMOOTH GOobDs ” 


Means something when applied to Conduit. Our duct is 


dtc nee Pee 






IT. 


AMERICAN VITRIFIED CONDUIT CO. 
BROADWAY—MAIDEN LANE BLDG., 
NEW YORK. 








SLi TAAL. 


NEW YORK, R. B. Corey, 26 Cortlandt St. 







ALPHADUCT 


Flexible 
Conduit 





GENERATORS AND TRANSFORMERS 










Royal Electric Company 
PEORIA, ILL, 





























duit constructien. Winding 


Experimental Work. Small Machinery. 








Write for Sample 
and Catalog. 


ALPHADUCT MFG. CO. 


CATALOGUE OF 
522-524 W. 22d STREET, 


ee Electrical Books 


PATENT CABLE RACK. 
For man holes, vaults and es 


tunnels. 
Cheapest, strongest, and inn tr acenseearonanuneeaend 
most convenient cable rack SSNSSSSSSSSS 
SSS 
WOys»ass 


made. SS SN 
;. SESS 

Costs but little more than SSSA 
wood, and is more durable, S 
r¥ convenient and indestruct- S 
ible. Any arm can be re- SS 
SS 

SS 

S 

SSIS 

PSS 
SS ~ 





WRITE FOR OUR 
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moved without disturbing 
the others. 
The arms enter from side 
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of upright, with direct pres- 
¥ sure against edge of same, 
y thus making a very strong 
aperent with but little mate- 
rial. 

The arms are_ securely 
a . locked when in place. 
Each arm is made for from one to three 
to six smaller ones. 






} 


AY 








SSiaabsss 

























large cables, and from one 


T. J. COPE, 


PHILADELPHIA, PA. 


3244 NORTH FIFTEENTH STREET, 





WORLD 


“CIRCULAR 


The Ideal Flexible Conduit for Interior Wiring 


"ELECTRODUCT :::°:":: 


APPROVED BY ALL BOARDS OF FIRE UNDERWRITERS (IN THE UNITED STATES 


AMERICAN CIRCULAR LOOM CO., - - 


CHICAGO, Thos. G. Grier, 128 W. Jackson Boulevard (2) 





Alternating Current 





“Try The ee a 
it.” highest New York. 
achievement Brass Turning, 
in the art came 
of interior con- Fine Wire 










PITTSBURG SEWER PIPE 
AND CONDUIT COMPANY 


Vitrified Clay Conduits 


Superior Conduits for Underground Wires a Specialty 


General Office and Factory 
PITTSBURG, KAN. 
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AND 










THE Original 





CHELSEA, MASS. 






ELECTROLYSIS: 


A recognized danger to water, gas, and all 
underground systems. 







Are you free from it ? 
In all of these cities great damage has 
already been done. 










Brooklyn Albany Peoria Philadelphia 
Richmond St. Louis Providence Milwaukee 
St. Paul Indianapolis Dayton Boston 
Baltimore Kansas City Rochester New York 







SYSTEMS BY USING 






PROTECT YOUR CABLE 


Electrolysis Proof 


BITUMINIZED FIBER 
CONDUIT 


The only conduit guaranteed to withstand 
electrolytic actions. 


Send for booklet. 


AMERICAN CONDUIT COMPANY, 


822 Manhattan Building, 
CHICAGO. 









336 Macy Street, 
LOS ANGELES. 





170 Broadway, 
NEW YORK. 












of the 


| If you want to do business with any man in the electrical field in any 
NGIWEER. 


world, the right medium to advertise in is ELectricaL WorxLp AnD 





MANUFACTURERS OF 





IN 1, 2, 3, 4 AND 6 DUCT 










Branch Office and Sale Yard 
2417 E. 18th St., KANSAS CITY, MO 
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Numbering Metal Parts 


Brass, Iron, Steel, Tin and Fibre Plates, Tags and Parts Accurate Numbering 
of any size or shape Perfect Alignment 








ADVANTAGES 














Any Number Instantly Set in Stamping Position. Equal Spacing 
Operated in any Punch, Screw, or Lever Press. ; 
Send for catalogue and state your requirements. Uniform Depth 
The Bates Machine Company | 4‘<tve Be" 
Makers of High Grade Numbering and Dating Machines An Hour— 
of every description. . F Dav’s Work 
Machine. Engraved Steel Type, Brass and Steel Wheels ce “= : 
for Registering Machines. Under Ordinary 









A. Branches: 2 Cooper St., Manchester Conditions. 


14 Rue des Hirondelles, Br ecuete, 


DYNAMOTORS 


FOR TELEPHONE AND TELEGRAPH WORK 


Used by the leading companies and highly recommended because 
of their superior qualities. Write for Bulletin No. 1033. 


SPRAGUE ELECTRIC COMPANY 


GENERAL OFFICES, 527-531 West 34th Street, New York 
BRANCH OFFICES 
ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI PITTSBURG ST. LOUIS 


346 Broadway, New York, U.S. 





ConNnoevurrT AND ee 


We carry the largest stock west of New York City and 
can make immediate shipment any sized order. 











We also furnish Electro Galvanized Conduit and extra heavy 
Wall Conduit. Let us send you a list of our prominent PAT. NOV, 11.02 


installations representing more than 20 million feet. ine 





BY GOING TO THE RIGHT MAN, YOU WILL SAVE | | Tho Electro-Dynamic Company 


TIME, TROUBLE, MONEY 212 to 226 IONIC STREET, PHILADELPHIA, PENNA. 
(. M. GEST, Expert Subway Contractor Cable Address, Edco. A. B. C. Code. 
273 BROADWAY, N. Y. BOSTON. CINCINNATI. Dynamos, Motors, Knife Switches, Electrical Steer- 


ing Gears, Engine Room Telegraphs, Revolution 
Indicators, and Marine Specialties. 
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PANEL BOARDS 


FOR USE WITH EDISON PLUG FUSES 
WITH AND WITHOUT SWITCHES 


SLATE FRAMES, DOOR LININGS, ETC. 


WE MANUFACTURE 


Standard 
Screw Glass Insulators 


FOR ALL PURPOSES 


Hemingray Glass Co. 


ESTABLISHED 1848 


Office: Covington, Ky. 


Send for Complete Catalogues and Bulletins 


All Types of Panel Boards, Switch Boards, Knife Switches, Etc. FACTORIES: MUNCIE, IND. 


Special Agents ZIMDARS & HUNT 
L. B. PRORUP & CO. 
232 Greenwich St. 52°54 Grove Street 127 Fifth Avenue 


New York NEW YORK 











Electric Elevator 
and Motor Controllers 


— 


TYPE “UI” 
CONTROLLER 


Especially adapted to 













This illustrates 
our type of 
Freight Eleva- 
tor Controller. 
We also make 
Passenger 
Elevator Con- 
trollers for 
variable speed 
regulation. 


Selfsta ters 
for electrically 
propelled 
pump mach- 


finery, etc., 


Pressure Regu- 
lators, Float 
Switches, Limit 
Switches, Or- 
gan Control- 
lers, etc. 

Write for Cata- 
logue A, 





401 People’s Savings Bank Bldg., 


the operation of standard 
and special cranes. 
Small, compact, easily 
accessible, 
Send for catalogs. 


The Electric Controller & Supply Co. 


Manufacturers and Consulting Electrical Engineers. 


Main Office, 47 Victoria St., 


Pittsburg, Pa. Cleveland, Ohio. London, England, 








ON ANY ELECTRICAL SUBJECT 
sent, prepaid, to any address in the 
world upon receipt of price. 





PATENTED. 


J. L. SCHUREMAN & 


133-139 South Clinton Street 
CHICAGO 





QO. a 


SEND FOR CATALOGUE 


McGraw Publishing Company, 
Book Department, 114 Liberty St., New York Citv, 
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C efi 


RESISTANCE PLATES 





DESIGN 


CONSTRUCTION 
FEATURES 
Regulating Duty 


FEATURES 
Starting Duty 


DELIVERY 


PRICES 


‘‘Carpbenter’? Tybe 


FOR THE STARTING OR CON- 
TINUOUS REGULATING OF 
MOTOR-=-DRIVEN PRINTING 
PRESSES, MACHINE TOOLS 
AND MOTOR-DRIVEN MACHIN- 
ERY IN GENERAL. 


Light as consistent with strength. Compact as consistent with heat radiation. 


Materials :—Cast Iron, Moulded Glass, Porzelain and resistance ribbon. Hermetically sealed. Ab- 
solutely permanent. 


Size dictated by allowable surface temperature. If necessary may be run at higher temperature 
than any other resistance, and without injury. 


Extreme overload capacity. Plates designed for fifteen second service, have withstood eighteen 
times normal current on three second service. 


Prompt—Special work in record time. 


Low as consistent with quality. 


THE CUTLER-HAMMER MFG. CO. 


“Carpenter Enclosed Resistance” Works 


130th ST. AND PARK AVE., NEW YORK 


MAIN OFFICE AND WORKS: 096 BAD eLe, WIS, 


New York 
136 Liberty St. 





Chicago Boston Pittsburg 
1232 Monadnock Bldg. 176 Federal St. 322 Frick Bldg. 
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SOMETHING NEW! 


ELECTRICAL 





DESIGNING AND MANUFACTURING 
OF HIGH GRADE 


Switchboards* Tablet Boards 


A SPECIALTY 
















FLUSH RECEPTACLE 


Fits Standard Switch Boxes. Takes any Edison Base Attachment 
Plug. Nickel Plated Cover. 


List Price, $1.25 


Discounts. 
Less than 50, : ° ; ‘ ‘ 50 per cent, 
Less than Ioo, , 50-10 per cent. 


THE TRUMBULL ELECTRIC /1FG. CO. 


136 Liberty Street, New York. PLAINVILLE, CONN. 





Ts 
et Tomek = 
= - . nD Le : LJ omer hI) Bt I eet 









Catalog 112 sent prepaid on request 


THE F. BISSELL COMPANY. 


ToLeDo,0O. 










W. R. OSTRANDER & CO. 


MANUFACTURERS OF 








Sa ae 





























Electric Bells, Speaking Tubes, Pneumatic Bells + 
Burglar Alarms, Elbows, Pneumatic Dispatch Tubes, 
Aanunciators, Whistles, Mechanical Bells, 
Gas-Lighting Burners, Mouthpieces. Spark Coils, 
EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE, 
Pactory, 1433-1435 DeKalb Ave., Brooklyn. 22 DEY STREET, NEW YORK St afl d ard 





Switches 


The Standard Switch is provided with a spring 
adjusted handle—which holds the cover securely on 
the switch by spring pressure. 
The Handle is very strong and 
will not break in ordinary use. 
The sectional cuts below show the 
handle with the spring in its nor- 
mal position and in extended 
position. 


SHEET Mica is used in “Diamond H” Switches 
for insulating the current carrying parts from the 
mn mechanism and spindle. The 
blackened part of cut shows the 
mica in position. The switch 
plate is carried by the two metal 
sleeves outside the mica. 


HIGH-GRADE 
TRANSFORMERS 


We have embodied in this prod- 
uct all that is best in the art of 
transformer building. A fact es- 
tablished by the many severe tests 
to which our transformer has 
been subjected. It has never been 
defeated in any competitive test, 
therefore stands alone am. ng its 
competitors. 


MOLONEY ELECTRIC COMPANY 


ST. LOUIS, MO. 


What Engineering Book Want 


We can supply any book on any branch of 
Engineering. Send us your inquiries 


McGraw Publishing Company 
Book Department, |/¢ Liberty Street, New York 





A 8 LILLE EMS CONES YOCPOWRS io eSB: 
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MANUFACTURED BY 


THE HART MFG. CO. 


302 ASYLUM ST., HARTFORD, CONN. .., 
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WIR T 
ELECTRIC COMPANY 


RHEOSTATS 


Dynamo Brushes 


NEW YORK 





Olmmers 


PHILADELPHIA 


Wireless Clusters 


From 2 to 6 lights series 
or multiple ceiling or 
pendant forms. 


Benjamin Electric Mfg. Co. 


NEW YORK 
27 Thames St. 


CHICAGO 
141 S. Clinton St. 


FLAT SP'iHAwe 
A =< EXTENSION 


CARY SPRINC WORKS, 


240 and 242 West 29th St., New York City. 
Mfrs. of WIRE and SPRINGS of All Kinds 





Write for Bookiet, on 
Mechanical and Elec- 
trical properties of 


“LAVITE” 


The Superior 
Insulating Material 


D. M. Steward Mfg. Co., 
CHATANOOGA, TENN. 
New York Office, 8 Jay Street (3) 


ie 4A 
NEW PRICES 


New net prices on all goods 
contained In our $50-page cata- 
logue No. 14. Send for it. 









Manhattan Electrical Supply Co. 
NEW YORK CHICAGO 











You can reach 
everyone....... 


in the electrical fieid whose atten- 
tion itis possible to secure through 
a mewspaper by advertising in 


Electrical World 
and Engineer... 
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Cm Ind al 
UE 
SS 


OVERLOAD DEVICE 







m HARD RUBBER 





SUBSTITUTE Gneur Brean 






THE BEST THAT CAN BE 
MADE. SPECIAL DESIGNS 
MADE TO ORDER. 


INDUROID 
HORNOID 
FIBRETTE 


RECEIVER SHELLS, MOUTH PIECES, PUSH BUTTONS, CRANK HANDLES, 
SOCKET RINGS, SOCKET KEYS, SOCKET BUSHINGS, SWITCH KEYS, ETC. 
ESTIMATES AND QUOTATIONS ON APPLICATION. 


SOLE AGENTS 
THE UNITED BUTTON CO., - 692-694 Broadway, N. Y. 


THE SCRANTON BUTTON CO., Mfrs., Scranton Pa,  ,.) 






“FOOL PROOF” 
STARTER IN EXISTENCE 








““SKE”’ TYPE 





















If it is insulating tape or cloth in rolls on inch 
pasteboard centres, any width, it’s 


IMPERIAL VARNISH CLOTH 


Up-to-date goods put up in up-to-date style. 

The saving in labor in using is possibly equal to ten per cent. of the cost. 
SILLS-EDDY MICA COMPANY 
NEW YORK. CHICAGO. 



















Have You aaa Mii f | 
a Gota “7 Gi Cz PROTECTS MOTOR 
AT ALL TIMES. 
SIT DOWN— OPENS LINE 
Now CIRCUIT BY 
AUTOMATIC 
and write for pamphlet 1008. You MACNETIC 
don’t have to wade through a lot eee ee ee 
of unintelligible detail; 1008 tells CIRCUIT BREAKER 
you all about our All Copper IN CASE THE 
Panel and Distributing Boards at CURRENT DURING 
a glance. Send for 1oo83—NOW. STARTING OR 
JOHNSON & MORTON ae ee: 
SPEED BECOMES 
UTICA, N. Y. EXCESSIVE FROM 









ANY CAUSE. 


Nee) PT 


Sata Tee ee 
BRONXVILLE, N. Y. 








# North, South, East, West, at home and abroad, 
ELECTRICAL WORLD AND ENGINEER 


is recognized as the leading electrical journal, and is therefore 











the one which is consulted when purchasing is to be done. 
~~ se SH 









* %& * It has no yeographical limitations. 
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THE MARCH OF EVENTS. 


“ We have harvested good crops; we have had a summer 
of productive industry in spite of strikes; our iron and steel 
mills are busy; our railroads never had so much to haul; all 
the army of industry has work and wages; most of the people 
had an outing; all sorts of summer meetings have been held 
to advance education and trade and good fellowship and every 
other cause under heaven; (we hold national meetings now 
under every pretense for the pleasure of going to San Francisco 
or to Boston or to Niagara Falls); every man who earns his 
living and does not gamble for it has got his wages, or fees, or 
profits to show that the summer was a normal one. 

« If in the face of as prosperous and fortunate a national 
lite as these things denote, gamblers in stock suffer the loss of 
fortunes that existed chiefly on paper, it matters little; for the 
productive people live a long way from Wall Street, and work 
in quieter places than the Stock Exchange. 

“ Men of affairs in every part of the country say that the 
condition of business is sound. Hardly a word of fear can be 
found in the interviews with merchants, manufacturers, bankers, 
and railroad men that have been published during the last few 
weeks in the commercial journals and the daily papers.” 

—The World’s Work. 


Under the circumstances the pessimist has little excuse 
and no reason for his cry of ‘*hard times.” 

It is lack of confidence which produces hard times, and 
so far there has been no indications of fear among the 
manufacturers of the country. 

There is business to be had for the asking, but he who 
would have friends must show himself friendly, and he who 
would have customers must use means for making them. 


Advertising in ELECTRICAL WORLD AND 
ENGINEER /s among the means which pay. 
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HARTFORD 


TIME SWITCH. 





Accurate. Reliable. 


10-20-35-50 Amperes. 
250 Volts. 
1-2-3 Pole. 


HARTFORD TIME SWITCH CO., 
Howard Bidg., HARTFORD, CONN. 





1 to 15 H.P. All Voltages. 
Send for Bulletin 11B. 


Globe Elec. Controller Co., 
Amsterdam, N. Y. 
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MOTOR 










SWITCHBOARDS 
AND PANELBOARDS 


We believe they are the kind you 
want. 

We know they will stand the most 
severe requirement, and have given 
satisfaction under every tried condi- 












tion. 
Send us your specification. 
We build them any size. 














“SUE” . TYPE. 


6 H.P. 260 V. $6.10 List. 









H. KRANTZ MFG. CO. 


164 Seventh St., 
BROOKLYN, N. Y. 











Specifications for all Ward 
Leonard Motor Starters 
state : 

STARTERS MUST STAND 

WITHOUT INJURY 

50 PER CENT OVERLOAD 

THROUGH THE ENTIRE 

‘RESISTANCE WHEN COLD 

FOR ONE (1) MINUTE. 

100 PER CENT 
OVERLOAD FOR 
TWENTY (20) SECONDS. 











‘Sj. ©. S.”’’ 
Knife Switches Switch Boards Panel Boards 







The H. O. S. Engineering Co. 
‘NEW YORK, N. Y. 


STEEL 
Panel Board Boxes 


WITH IRON, BRONZE AND WOOD COVERS 
















All Ward Leonard 
Starters are practically 
one minute starters. 












In Material, Workmanship 
and Finish 


yy 
WARD LEONARD 
ie 
ee are 


Superior to 
All Others 


he We also Manufacture Switches, Plugged Steel 
“ wee, ©=Boxes and The Erickson Insulators. 


THE BOSSERT 
ELECTRIC CONSTRUCTION CO. 


UTICA, N. Y., U. S. A. 
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Thousands of Crucibles stay here in storage seasoning. You 
will get no green stock from us, but goods ready for the 
furnace. Let us have a trial order. 


McCULLOUGH-DALZELL CRUCIBLE CO., PITTSBURG, PA. 


CROUSE-HINDS CO. 


SYRACUSE, N. Y., U. S. A. 


Style B Switches 


























We are now making P & S por- 
celain sockets to take reinforced cord. 







Write for prices. 









FRONT OR BACK CONNECTION 










Any style of open or enclosed fuses 25 to 7,000 amperes, 
125--250--600--1,000 volts. Fused on front or rear, 
straight or spade handle. 


FULL STOCK AT OUR BRANCH STORES 


NEW YORK CHICAGO CINCINNATI 
23 Dey St. 133 S. Clinton 234 W. 4th St. 





Pass & Seymour Inc. 
Solvay, N. Y. | 


New York Chicago 
Boston San Francisco 


































BOSTON SAN FRANCISCO 
200 Summer St. Mills Bidg. 













| SEARCH LIGHTS | 
Enclosed Arc Lamps ca sanmcteks 









THE NEW 















“A land flowing with milk and honey.’ 














odin ail classes of service, and are || WHITE HOUSE 
CALIFORNIA The Osborn-Morgan Company eee finest Steamers Cc ALEND AR 


CLEVELAND, OHIO. 


RUSHMORE DYNAMO WORKS, Plalnfleld, N. J, 





IS THE MECCA 

IS THE MECCA for 1904. 
Four sheets 9 x 12 inches. 

Exterior and interior views, 

Hh in colors, of the New White 
if Py House and grounds. Also 


a CE tf ee dike pictures from life and auto- 
mnt in graphs of the President, Mrs. 


Roosevelt, Miss Alice Roose- 
TUERK FANS 


velt and the children. A 
(Alternating Current, Ceiling) 


Christmas present or holiday 
atuitineidiiaanle HUNTER FAN & MOTOR CO.| | card useful for a year. 
SMITH STORAGE BATTERY CO. FULTON, H. Y., U. 8. A. 


5 Frederick St., Binghamton, N. Y. &. B. Reh CO. Herel Agents, 

























Seekers after rest and recreation 
in a bracing climate, amid en- 
chanting scenery surrounded by 
fruits and flowers, are going to 
California this winter in greater 
numbers than ever before. 












The way to go is by the 


NEW YORK CENTRAL LINES 


























See large advt. in 
Export issue, 


















The new trains of this system 
give a fine service, fast time, and 
afford every convenience and lux- 
ury. Inquire of ticket agents re- 
garding the new facilities. 


















FIFTY CENTS NO ADVERTISING 















Remit direct, in stamps or cash, to 
The White House Calendar Company, 
(Incorporated) 
1040 Fine Arts Building, Chicago, Ill. 


Liberal discounts to agents and canvassers. 













Four-Track Series No. 5, ‘America’s 
Winter Resorts,” sent free on receipt o 
a 2-cent stamp, by George H. Daniels, 
General Passe nger 4 Agent, Grand Central 
Station, New York. 








WRITE FOR OUR CATALOGUE OF 


*%* ELECTRICAL BOOKS « & 





Fstec-co.seateaekthiean cae ae 






feces 
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; 
g 








DECEMBER 206, 1903. 


HEANY 
ENCLOSED 


ARC LAMPS 


for 110 and 220 Volts D.C. Circuits. 





The only lamp 
made having a 


MAGNETIC 
CLUTCH 


WRITE FOR CATALOGUE: 








Agents wanted in all 
the Principal Cities. 


THE AMERICAN 
ELECTRICAL MFG. CO. 


27 North 10th St., Philadelphia, Pa. 
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tlectric Contract - Co. 


Weare now ready with our 
Fall and Holiday Lines 


ORDER EARLY 





POCKET LAIIPS 
(New) 


Batteries 


For Gas Engines 


WE MAKE 

BATTERIES 
FOR 

EVERY FLASH-LIGHT 








For Automobiles 
For Novelties | 


For Everything 








ELECTRIC NOVELTIES 


Send for our new 50-page Illustrated 
Catalogue 


A good thing to have on file 


Automobile Supplies WILLIAMS’ COILS 


ELECTRIC CONTRACT CO. 


ZOo2z Contre St. ig4 Lake St. 
NEW YORK CHICAGO 













THE ENGINEERING RECORD THE ENGINEERING RECORD 
THE ENGINEERING RECORD THE ENGINEERING RECORD 


THE THE 
REC If you wish to keep posted upon the REC 
ORD work done in the general engineering ORD 
THE ohetan inves ve of sa Salen THE 
REC publishes the best-edited articles de- REC 
ORD scribing such work. ORD 
THE | THE 
ec The Engineering Record * 
nee C cngineering necord = 
THE PUBLISHED EVERY SATURDAY. THE 
REC FIVE DOLLARS PER YEAR. REC 
ORD (14 Liberty Street, New York. ORD 
THE THE 
REC The work of the electrical engineer is REC 
ORD so frequently closely allied with the ORD 


work of tne civil engineer it will pay 


THE you to keep in touch with the general THE 
REC engineering field. REC 
ORD ORD 


THE ENGINEERING RECORD THE ENGINEERING RECORD 
THE ENGINEERING RECORD THE ENGINEERING RECORD 





































F. B. BADT & CO. 
Menadnock Block, 


CHICAGO, > LonDON, 
we ILL. 2S. W. a 





FF TYPE. 


LEONARD 
FIELD 


RHEOSTATS 


ENAMELLED 


No depreciation during 
{2 years test by the 
trade 


ENAMEL CANNOT 
ABSORB MOISTURE 


Granite, Asbestos, 
Soapstone, Cement, 
Mica, etc., 
do absorb moisture 
and in time resist- 
ance and connec- 
tions are destroyed 
1A2 





ard Leonard Electric C0 


BRONXVILLE, N. Y., U.S.A. 
COMPREHENSIVE STOCK 
ALWAYS CARRIED BY 
GEIPEL & LANGE, 
Parliament Mansions, 
Westminster,. 
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WE ARE THE LARUESF AND BEST INDEPENVENr 


SWITCHBOARD BUILDERS 


in the country. Let us figure from eon drawings and specifications, THE WALKER CO. 2318-23368 NOBLE ST. PHILA. 
or let us submit drawings and specifications with our figures NEW YORK: 39 CORTLANDT ST. CHICAGO: OLD COLONY BLDG. 


THE EMERSON ELECTRIC MFG. CO. Better than Ever 


sT. LOovis, MO. = 


EASTERN OFFICE AND WAREHOUSE: The 
136 LIBERTY ST., NEW YORK CITY. 


Builders of Small Motors for Alternating and Direct Currents. Adjustable cade 


UNMOUNTED ELECTRICAL GONGS AND BELLS Sun 


OF ALL DESCRIPTIONS Reflector 


Made from Pure Cast Bell Metal, Shee 
Brass and Steel. Nickel Plated, Polished BA as 

or in the —_. Send for Catalogue con- Serial No. 155905 
va 400 Styles and sizes. When lighting, your windows why not get the BEST? It costs no more than 
. N. HILL BRASS ©O.. the out-of-date kind and the results attained will be a pleasant surprise to you. 
saat HAMPTON, Made of heavy metal lined with imported fluted mirror, which insures a perfect 
wn. reflection for all time. All metal, no. wood mouldings. The only reflector on 

the market that will pass ALL electrical inspections. 

After exhaustive tests THE SUN REFLECTOR was adopted for lighting the 
windows of the New Marshall Field $3,000,000 store, and is now being installed 
in the New Schlessenger & Mayer building. 

os Se LEADING ST - Ss. ‘ , 

‘i e make prompt shipments an guarantee satisfactory results, 
The Newest and Only Thing Out. ‘Write for General Catalogue and estimate. It will pay you. 


Attached on the Wall. AMERICAN REFLECTOR & LiutttivG CO.. - - 271-273 S. Franklin Street, CHICAGO, ILL. 
Always Ready for Use. B 


: \ Universal Electric Stage Lighting Co... i : = we i X-RAY 


KLIEGL BROS., Props. eo eR ky, 
1393 and 1395 Broadway aes] moe : REFL ECTORS 
129 West 38th Street, Fs tay 
NEW YORK. ey | 1? At once the most brilliant and 
Stage Pockets and Spider Pockets of ma i (tt : HT w as 3 ornamental in their class. 


aul kinds. . 
Increases the light more than 


'U a : es 100% without increased cost. 


h Sold to Electrical Dealers and Cen- 
SIN Ke _ tral Station Managers. 


0 aN 
Bi mAs Sas Write for Catalogue. 


_ National X- ay attector Company. 
The cea Portable Lamp Guard CHICAGO, ILL. 


Write for Circular and Prices 187 East Van Buren Street, CHICAGO 26 Cortlandt Street, NEW YORK 
FREDERICK A. SWAN & CO saan lderetareemenemnaaemneneatararerarererenesernremmtaenenenimaraumnmranarnannerememenl 


37 Pearl St., Boston, M " 
aoe on 989 | | ELECTRICAL WORLD| | mouse cource. oF nes 
and ENGINEER ouktin catal te haie ole Ee 


trict. For Year Book giving list of 


is more widely quoted abroad than graduates and their occupations ap- 


Ghe WARD Typewriter’s | any other electrical journal published Py, ton, MLE! oF Seoretary. 
Desk Lamp aa ah 


Indespensable for modern office equipment, can | Te ae > anne 
THE AMERICAN pierre 


in Use in 


be adjusted to throw the light wherever desired. — me : } 
Write for Catalogue sai ace 2 incandescent Lamps WATCHMAN’S et | 


McLEOD, WARD & CO. 


REET, | SSS SC | THe BRILLIANT ELECTRIC CO. TIME DETECTOR 


27 THAMES STREET, NEW YORK. | 
Beware of lame imitations : loons 47 Sheriff St. 
ia CLEVELAND, OHIO SE tet tha MaDe adds 


Representatives: Thos. G. Grier Co., 128 W. Jackson Blvd., 
Chicago ; McKenney & Waterbury Co., 181 Franklin St,, Boston ; 
H. P. White Co., Ltd., Wayne Junction, Philadelphia 


: 5 a9? 2 : 
cer | “SIQNALOIA” cs Pe SITE , 
ALL IN SIGNALOID CHEMICAL WORKS & | RTS NaTTH Radeead 


ONE BOTTLE (Klieg] Bros.. Props ) 1398-5 BROADWAY, NEW YORK _ | NEW 
ASR 
ENGLAND’S ELECTRICAL @ st. ana 


OMPRESSED FIBRE COMPANY Ve 
C GREAT NECN LLGeas pvr 


Makers of Hara Rubber Compounds Ty : aie rit 


Send for samples and estimates. Circular with certi- 
ficates of heat and insulation test mailed on request. TT PROMPT BOSTON. 
. DELIVERIES. 


6 BEACON STREET, BOSTON, U.S.A. 





cbviluabes ances euiattesiniasioesinett tr tne te 
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SILICON-COPPER, 


Manganese Alloys, 


Electrical Resistance, 






ae te eee da mea ADVERTISE PERSISTENTLY 
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atten | ue 
n Heciricl Engineer? | SS WA dd 3 i 
/LLUSTRATEDBOOK This Book 
MOVOTO Ta Costs You 
PV Baral 
ary Nothing 














And might change the course of 
your whole life and be the first step 
towards a successful career. Our 
correspondence courses, prepared by 
the best practical electrical and me- 
chanical experts, have helped thou- 
sands to increase their knowledge 
and especially to earn better wages. We can help 
you, too. This surely ought to be important enough 
for you to write us for further information. Courses 
in Electrical Engineering, Mechanical Engineering, Steam Engineer- 
ing, Mechanical Drawing, Telephony, Telegraphy, Electric Lighting, 
Electric Railways, Electric Motorman’s Course, Short Electrical Course, 
Dynamo Tender’s Course, X-Rays, Mathematics. 


| The Electrical Engineer Institute of Correspondence Instruction 


Dept. H., 240-242 West 23d St., New York. 


JOS. WETZLER, M.E., E.£., President T. COMMERFORD MARTIN, Vice-President 
) consider the OCadlvrca? wecee Jcatcicle ne 
READ WHAT THOS. A. (mdSEed by Mysore Wyler ond METI 


> be nFal Valuc ts tose whe deena 
EDISON SAYS OF US: & "Ghee caste —" 
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Takes all strain off socket connections. 
Grips any size cord. 


Price, $4.00 per 100. 
All supply houses, or 


Frank H. Stewart & Co. 


35 N. 7th St. 
PHILADELPHIA. 





2” high by %” Dia. 5.0 
500,000 IN USE 


Wire enamelled upon 





























PROMETHEUS OF ints porcelain tubes. 
' i Rust Proof--Dust Proof 
Electric Heating Do You Use Non-Abrasive—Permanent 
and Cookin g Tablet — sed 
an 
The General Electric Co. 
Apparatus Boxes ? The Sprague Co. 
For Homes and Factories The Diehl Co. 
Gen’! Incandescent A. L. Co. 
yen biwiteag =" Stanley Electric Mfg. Co. 
Westinghouse Electric Co. 
THE PROMETHEUS ELECTRIC Co. SEND US YOUR Jandus Electric Co. 
39 CORTLANDT ST., NEW YORK SPECIFICATIONS Dayton Fan & Motor Co. 






AND MANY OTHERS, BOTH IN 
U. S. AND ABROAD. 






ALUMINUM, 





WRITE FOR FULL 
INFORMATION. 






aS J & . ; | 

Ee 1/9) oe) «OW. S. Hill Electric 

copper castings) . WK s | 
Company 

NEW BEDFORD 

















Alloys of High 


HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER HAVE A 
FULL KNOWLEDGE OF EVERYTHING YOU MAKE? 







Special Alloys 
to order. 


Experimental Work in 
Electro-Metallurgy. 


THE COWLES ELECTRIC 









They may never have known, or they may have known years ago. 
They may still have a partial knowledge; but unless you 










LOCKPORT, N.Y. it does not take very long to be forgotten. 
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SEARCH LIGHT PROJECTORS ||Noue, Standard 
Specialties 


. 


NEW STANDARD GASLIGHTERS 
DRY BATTERY 3 renewal of battery, $1.50, 
Made in all sizes and shapes 
for Telephone,,Electro-Med- 
ical, Cautery, Automobiles, 
Launches, and al! open cir- 
cuit work. 


TRADE MARF 


Ot! ds and useful de- 
FLASHLIGHT, $2.00 vices operated with dry cells. 


FOR OCEAN, LAKE & RIVER STEAMERS WILLIAM ROCHE 


WRITE FOR LATEST CATALOGUE 


The Carlisle & Finch Co. 42 Vesey Street New York City 
228 East Clifton Ave. CINCINNATI, OHIO 


No. 1 Now. 19035 


E-NGINEERING Book NOTES 


CONTAINING A LIST OF 400 ENGINEERING 
BOOKS PUBLISHED SINCE JANUARY Il, 1903 


With a few issued late in the year 1902; including the literature of 


Architecture and Building Gas Engines Physics 

Astronomy Hydraulics Railway Machinery 
Automobiles Industrial Arts Railways 

Commerce Iron and Steel Refrigeration 

Drainage Irrigation Roads and Bridges 
Drawing and Lettering Machines, Tools and Shop Work Sewerage 

Electricity Marine Engineering Steam Engines and Boilers 
Engineers’ Pocket Books Military and Naval Engineering Street Railways 

Forestry and Woods Mines and Minerals Structural Engineering 


Sent free of charge to any book-buyer upon receipt of his request to that effect 


McGRAW PUBLISHING COMPANY 


Publishers, Importers and Booksellers 
114¢ LIBERTY STREET, NEW YORK CITY 
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THE BUCK 
GOT THAT 
ORDER 


The incandescent lamp busi- 
ness of the United States 
Treasury Department is 








looked on as desirable by all 






the Lamp Manufacturers ; 





but there was any amount of 






worry for them this year, for 






instead of taking the lowest 
bid offered, the Treasury 


officials determined this year 







to test thoroughly all lamps 






offered before they purchased. 









Accordingly orders were 


placed with the various makers 






for 500 lamps, each maker get- 






ting such an order. Then began 







the most memorable test ever un- 






dertaken by disinterested authority in 
America. This test included initial 










measurements for candle power, and 
efficiency, mechanical appearance and 
then finally and most important, a test for 


life and maintained brilliancy. 








The Buckeye lamp won the test on_ its 





merits, and was awarded the order of 55,000 






lamps minimum with the privilege of increasing 










the order during the year. 






Our 36 Rigid Inspections mean a good deal to the careful 
buyer. You get not only full value, but the highest quality, 
when other makers copy our rigid inspections of each important step in 
the making of a lamp, as they have our cellulose filament, and our machinery that means uni- 












formity, they can make better lamps. 
Until that time you had 







Better Buy Buckeye 


BUCKEYE ELECTRIC COMPANY 


Main Sales Office and Works - CLEVELAND, OHIO 







BRANCHES 


CHICAGO, Monadnock Building PITTSBURG, Real Estate Trust Building 
AGENCIES 










Kirkpatrick & Binder, 56 North Seventh St., Philadelphia, Pa. 
Robt. L. McOuat, Indianapolis, Ind. Dunham-Carrigan & Hayden, San Francisco. Post-Glover Electric Co., Circinnati, Ohio. 
Henry L. Walker Co., Detroit, Mich. Duncan-Hobson Elec. Co., Dallas & Houston, Tex. Erner-Hopkins Elec. Co., Columbus, Ohio. 
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MULTIPLE ALTERNATING 


ARC LAMPS 


For use in multiple on constant, 


potential alternating circuits 


SIMPLE SUBSTANTIAL EFFICIENT 
WRITE FOR BULLETINS ON 


Arc Lamps Circuit Breakers Flush Push Button Switches 

A. C. Motors Knife Switches Plugs and Receptacles 

Bipolar Motors Water-tight Floor Outlet Boxes 
Round Pattern Ammeters and Voltmeters 


Side view of mechan- “ 
ule Ake hin tee General Incandescent Arc Light Company, 


with closed base trim. 5290 West 34th Street, New York. 


THE DIFFERENCE 


The paint and canvas and brushes used in 
making a daub may be the same as those used in 
making a masterpiece 

Yet you would prefer the masterpiece. 

Same way with 


Incandescent Lamb Bulbs 


























The materials may be the same or they may 
not be---they have much to do with results---but 
the final result depends upon absolute knowledge 
of how to make good ones---and the endeavoring 
disposition to make only good ones. 

We are absolutely sure, both of our knowledge 
and our disposition in the matter. 
We make good tubing too. 


Tbe Libbincott Glass Company 


Alexandria, Indiana 
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ew iG Electric Lamp. ELEGTRIG WORKS 


U. S. LETTERS 


er DT’ Oy > 
ae THE LICHT OF WOOD LIGHTING AND POWER SYSTEMS 
iy 2 oe THE WORLD. 
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DISTINCTLY NEW. 


CUARANTEED LIGHTING TRANSFORMERS 


HICHEST CRADE 


ATTAINABLE. IN STOCK 











The Only Construction that 
Admits of a REBATE OF 3 
CENTS EACH ON BURNT 
OUT LAMPS. Think of it. 


OUR CATALOGUE TELLS THE 
STORY. SEND FOR IT 


Missouri AMERICAN 
eH He 


' ih 3327-3329 Locust St., 
ST. LOUIS, MO. 








Satisfactory service during severe 
operating conditions has made for 
Type A oil transformers a reputation 
for reliability that has been of more 
value than hundreds of dollars of trade 
paper advertising. 

Reliability, efficiency and durability 
carry weight with the business — like 
station manager buying transformers. 

Delivery from stock on receipt of 
order is another weighty argument 
when possible. 

Type A transformers in standard 
lighting voltages in sizes from .6 to 
50 Kilowatts are carried in stock by 
our New York and Boston offices and 


ENE ANDES ( CENT > at the factory at Fort Wayne. 
VAN, Bee 


N DAR: DRE bc DRICAL MEG=CO-4Nilest0's 


ELECTRICAL WORLD 
AND ENGINEER 


has the largest paid circulation of 
any electrical weekly paper pub- 
lished, and it has the best class 
of readers. 






Some of your Friends 


use the 


Germania Lamp 


Ask them about it, or write to 


Germania Electric Lamp Co. 
ESSEX STREET, HARRISON, N. J. 









“SSP RON ROM RAI GENSAT 2 - 

















Main Office and Factory, FORT WAYNE, 
IND. Branch Offices in BOSTON, NEW 
YORK, PHILADELPHIA, SYRACUSE, 
PITTSBURG, CINCINNATI, GRAND 
RAPIDS, CHICAGO, ST. PAUL, ST. 
LOUIS, ATLANTA, YOKOHAMA. 
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ALPHABETICAL INDEX TO ADVERTISERS. 























Adams-Bagnall Elec. Co. ............ os (Gee Ge es Bn BP cicctassssvecie Eureka Elec. AO, PN d Raves ss 6 Bes 'a Kleig] Bros. ......sseeseeeessesecees 22 
Aitchison Perforated Metal Co., Robert 69 Central Electric Sit edvesabeaane Bl WOM OTNS  CGk ~ o.bsc6bs% be 000 bade. 7] Klipstein & Co., As ssseeeeeseeeeeee 
Miron Elec. Mis, Co..ic.cevccececvce 64] Central Mfg. Co. ........seeeeeeees sO)... Ni 4 Krantz Mfg. Co., H. ..esseeeeeeee 19 
Alberger Condenser Co. ....%....0.4. gai Central Tel. & Elec. Co. ....cccceee Fahnestock Transmitter Co. ........ 58] Kohler Bros. .....e.eceseesscecsees 56 
Be Pa ee ee 371 Chapman, Chas. A. .cccccccssccccses 56 Federal BICC. CO. ceccsnesesecvecsos OG) Rivet, Sy Ff. veseeys cect svscrevev ies 51 
we BO Wain 0844.54 0.695.500 68 806s CRASS BUBWINEE CO. ok cic csvcvesivese 33] Federal Elec. Co. ...icsvsicccccccess 
I EG a dik'o'k 505.500 0806s 0 74| Chicago Edison Co. ...........ee0e- « 96] Foote, Pierson & Co. ceseccsccssvosss 4] Lakon Co. oes. cccsececssccccccccccs 3 
pe oa eee ere 12] Chicago & Alton Railway ........... 30} Ford, Bacon & Davis ....62sseseccesr 56] Lamp Testing Bureau ........+++++ 3 
American Battery Co. .......... -» 51] Chicago & Northwestern Ry. ........ POO SNES Disab erccussesecibe 56] Lansingh, Van Rennselaer .........- 7 
American Bell Telephone Co. 60] Chicago Fuse Wire & Mfg. Co. sae Ft. Wayne Electric Works .......... 271 Lanyon C CO. ceeseecceecene ever ° 
Pe ee Ei ere ree 63] Chicago Insulated Wire Co. .......... CE POM CN Fv oc 508 8b n0 68 en 68s ee CEP eNS 73] La Roche Co., F. A. ....seeeeeeeees 
American Circular Loom Co. ........ 555 Cee iw Fis. 60a se vceveccncves TER Oe ers le ov.e0.2.s wie 6 bb eee s.00aGa 29] Leclanche Battery Co. ....+++++++ees 3 
AmMeTICan CONGUE Cor cescccsccccces 12] Cincinnati Tool Co. .....scsecceees BEN WECM ahOn TS bn45 vcwhoa uate oeee 741 Leeds & Northrup Co. ....-.seeee- 
American Diesel Engine Co. ......... 72| Clark Automatic Telephone S. B. Co. 59 ' - : Leffel & Co., James ......cccccceees 37 
American District Steam Co. ........ 71| Clark Wireless Telegraph & Telephone Garton-Daniels Co, ......ssseeeeeee B00 Ee Oe bs, Tide. vc Kae se cceesvares 
American Electric Fuse Co. .......... Rly EM Els ae CUS bO8 dCs OK ECONO AS 58} General Electric Co. .......ceeeeees 31 Linesia Mey. GOs. sn 's.4.0 6020004 g50.0% 55 
American Electric Telephone Co. 3 and 60] Coho & C6., H. Be .... eee eee eee e ees 56] General Engineering Co. ............ 56] Le Valley Vite Carbon Brush Co. .... 
American Electrical Heater Co. ..... 3} Collins, A. OEE cnconccdkteansas General Inc. Arc. Lt. Co. ........... 26] Lippincott Glass Co. .....++seeeeeees 26 
American Electrical Mfg. Co. ....... SEE COMMA BIB GG. sicviccccccccvvecese 35| Germania Elec. Lamp Co. .......... 27] Link-Relt Engineering Co. .......+-. 68 
American Electrical Works .......... S1 Conmmnis Tac. Lemp Co. ..cccsccceve Gest, G. M. ..csccsseccsescccccsvess 13] Locke Insulator Mfg. Co. .....+-+++ 29 
PAENOTICNN THUS. COs osc cscocsceces 74| Columbus Storage Battery Co. ...... Globe Electric Controller Co. -....... 19] Lombard Governor Co. ...-+-+++++++ 
American Insulating Machinery Co. . GF) COMmprennes Fite CO. ccc cccevecenere 22] Goepel & Niles .......0002eeseeeeeeee 51] Loomis-Pettibone Gas Mchy. Co. .... 73 
American Miniature & Dec. Lamp Co. Commercial Tlec, CO, .o.cccsccscvsedce 63] Goudey-McLean Co. .....-...eeeeeee Lowell Model Co. .....-+++sseeeeee 
American Platinum Works ........... BS CONG Fi Bits Be Bi cccccsescves Gould Storage Battery Co. ......... ee See C0; asc oe cvs eee credo 71 
Amerjcan Reflector & Lighting Co. .. 22] Conn. Tel. & Elec. Co. ........eeees ° Green Fuel Economizer Co. ........ 71 
American Steel & Wire Co. ......... 8] Conover Mfg. Co. ..... eeeeses eeeeee Gregory Electric Co. .......... 52 and 53} ygcCullough-Dalzell Crucible Co. ..... 20 
American Stone Conduit Co. ........ 11] Consolidated Railway, Elec. Lighting McGill niversity JF Re ES 
American Transformer Co. .......... I & Equipment Ges Scvaceces ewe sages 67| H. O. S. Engg Rab sees sya vase 3% 191 McGowan & Co., John H. .......+.. 69 
American Vitrified Conduit Co. ...... Sty GOemeees Carben Go. 2. cecccciecss 20] Haas Elec. Be tig Tie ee i a 8G 38 McIntosh, Seymour & Co. ......-. a 2 
American Watchman’s Time Detector Re, ONG, i's C8008 O05 600 cad eR CASS 59] Haller Machine * 0. McLensan. & i Ms ns a ee's Sap re’ 52 
Sh. “SMe ae bles bits Obs Shouse oes s 22 Cope, (Oe eee eee Pe eT 12] Hanchett, Geo. T 56 McLeod, Ward & Co. ....-seeeeeees 22 
Anderson Mfg. Co., A. & J. M. ...... 2] Copenhagen Auto Sah Alatm GO... G4 BROUCS BOR. oe ic oe 26s cy weptccsee ED Ae MONEE i ccceccccevesvess 29 
EE UU GA, she cuter eee save 30] Corson, My, Be GC. cvcesccsessseess 56] Harrisburg Foundry & Mach. Wks.. 74 Magnet Wire Co. ......eeeeeeeerees 
MTCMET TOs nc bees ocriicescccseves 56] Cowles Elec. Smeltirig & Aluminum Hart Mfg. Co. .issccccvevccccccses Pe CD, occ rctvsseeese beer 57 
Arnold Electric Power Station Co. ... 56 Pee ee eA eer eee 23] Hart & Co., Inc. .....ccceesecceseees S47 ‘Maahattam Didi Co, .....-ccrcceest« 4 
PE GO, ve iiebccvrccvedes EE errr ere cree 72 and 74} Hartford Faience Co. .............. 21 Manhattan Electrical Supply Co. ...-. 17 
Associated Engineering Co. ......... GOL Crescehe. CO. ..svscccsccccopeccces ..» 7] Hartford Time Switch Co. ..... Gs SOP Sie ME OM, ccc cece sccvces sgt ure 
Atlantic Insulated Wire & Cable Co... 51} Crescent Insulated Wire & Cable Co. 80! Hatch Accumulator Co. ............ WEEE, WE oe ccs avracdevcees vse tys 68 
SOS PPG, bn 6 bain dcicesie bite Got CrOcmeryvmecier CO. 2. cccccescccene 6S) Hazard BAT. Co. Sve civeciacscveces Marshall, William .........sesce0e tux ae 
Mav weter Mes MERE: CO. sce 'ecsecdes's 58] Crosby Steam Gage & Valve Co. ..... 29] Hasieton & Donald *.... 2000. c6sves SM Me Nl ipsteancvececvante 57 
AUNMAR COMDENY 22. ccsccccccsccccs 66) Croselmire & Ackor .......sccsecece BE EEOC) LGB oc n os oo eis cic te ase decees OTE MAME T, Ge uc ciscevencccccssnns 75 
Austin Co., N M. B. Pee Cees se Dedeoeweee 13] Crouse-Hinds Elec. Co. .......ccee 20] Heine Safety Boiler Co. ......csg00% Mead Mfg. Si, (Bae a wade nes cust 68 
PUOOEIG “TEMG GO. oc sicgsiveccess's go) Growe Metal Mig. Co. ......cccccoes 64] Hemingray Glass Co. ...........4.. 14] Mechanical Appliance Co. 67 
Cutler-Hammer Mfg. Co. ............ 1§| Hering, Carl .........sseecceceeeee 56 Meyrowitz, E. B. ....seceeeeceeees 29 
Babcock & Wilcox Co. .............. oa) Cutter Elec. & Mig. Co. .ccccccrccce Te Pee ED Gy, ANG INy. 8.0 oe Fe wie gues S80 Sitee Taaieter CO, o.csseccsesvees 29 
ME ME Nee s58 bab 5% 50k soo 680 80 pe | a Se ee 2 Michigan College of Mines 22 
Re See ene Oe Bee Wig PUNO Cle (sige ba bce ovine eee ERGUATG TOG, Bate: COs sce et yea cect sd needa veh wean eye 
SE ME EN Es Ee oS oooh okecicees ob eG) Dayton Fan &@ Motor Co. .....cicecee Hoffman, George W. ...--.++-+see0s 52] Sinwantene Biectric Co. ......00s000. 64 
ONS. C6 Sian sc ca4 cane oboe és 73| Dearborn Drug & Chemical Works .... 71] Holmes Fibre Graphite Co. .......... Missouri American Elec. Co. .......- 27 
NE I sg oad, Sivas. 6'o ea Balea 75] Delaware Hard Fibre Co. ............ 80] Holophane Glass Co. .........eseeee Moloney Blec. C0. ..cccssccscceeeees 16 
NE NE i la vcs a a6 beens 6% ee Be a ree Holtzer-Cabot Elec. , Monson Burmaeh Slate "Co. si Bs 
Barnes Co., wee Wallace 2| Dickey-Sutton Carbon Co. .......... 38] Horry, Wm, Smith 56] Montauk Fire Detecting Wire Co. .... 9 
Barnes Co., W. F. ¢ John 69] Dielectric Mig. Co. ....ssccsccrccee 51} Hubbard’s Sons, Norman ............ SON Ee Ao De cnaies b¥inc hase 1 
IE Ain GR ME MES 5 50k 046.0904 00 Directory of Engineers ........ 66 and S79) FiGeeel, TAMCVEY. occ cscs veces vacias Morse Twist Drill & Mach. Co. 
Barr Mfg. Co., W. i bapesse cen k wes BBL Dimon Comes GO, JOR. oes cevsccess 72 Humphreys, oy Bi: ea obs Oras aeep0's SMenete. Tall & Hopkins ......s0+0: 57 
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Bay State Stamping Co. ........0.. 73| Downward Light Elec. Co. .......... Hutton Engineering Co. ............ e641 * . 
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Benjamin Elec. Mfg. Co. ............ 17| Eastern Arm and Pin Co. .......... 19] Indiana Rubber & Ins. Wire Co. .... I pe we oe ae to Spheoteeek 65 
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Bossert Electric Const. Co. .......... 19] Economical Electric Lamp Co. ..... 80} Iron City Engineering Co. .......... 56 eee X-Re eens Rete se oh 
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Continuad on Page 30. 


THE UNIVERSAL ELEC Ric SOLDERING IRON 


— 
Improve- 
ments, 


Economical, at, andconvenient, Plenty of heat and great durability, Handsome finish, Al) circuits up 


to 125 volts, kinds of light soldering. 
Adopted exclusively by largest Telephone factories in the A 8. Descriptive circulars free, State voltage 


and send $3.75 and receive a sample by return mail postpaid 


OHIO NATIONAL MFC. CO., 5&2 BROOKER AVE., CLEVELAND, OHIO. 


ELECTRICAL WORLD AND ENGINEER 


has the largest paid circulation of any 
electrical Weekly paper published, and 
it has the best class of seaders. 











An economical source of 
light and power is a 


Triumph Generator 


Well-made, durable and efficient. 

Designed in accordance with 
latest principles of electrical and 
mechanical engineering. 

Built only with best workman- 
ship and material. 

Ask for Bulletin “W-201.” 


Triumph Electric Company. 
150 K. W. Belted Generator. Cincinnati, Ohio, U. S, A. 














The Export Issues of ELECTRICAL WORLD 


Export Business is Paying Business, it ics nts sac sen 
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LOCKE «victor» TYPE REFLECTORS 
INSU LATORS We have made the manufacture of reflectors 


Five Million our exclusive business for over forty years. 
in Daily Use We have never competed with other manu- 

facturers to see how cheap a reflector could 
be made, but always have tried to make them 



























Send for Catalogue 
No, 6. 






as good as possible. 


I. P. FRINK, New vor. 





Locke Insulators are made 
for any Voltage up to 


150,000 
VOLTS 


Adopted by the 
Bay Counties Power Co. 
Standard Elec Co. of Cal. 
Seattle, Tacoma and 
Interurban R’y Co. 
Guanajuato Power and 
Electric Co. 
Washington Water Power Co. 
for the 


Longest and Highest Voltage lines in the World 


THE LOCKE INSULATOR MFG. CO,, 


VICTOR, N. Y., U. S. A. 


33 New Montgomery St., San Francisco, Cal 
531 Douglass Block, Los Angeles, Cal. 
WM. E. PECK & CO., 116 Broad St., New York; Australia, Mexico. 
GUIDO TOLUSSO, Via Torino 61, Milan, Italy. 











Patented Sept. 28, 1897; 
June 7, 1899: and May 29, 
1900. 

Other patents now pend- 
ing. 
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_, For ACCURATE MEASUREMENT 
of ALTERNATING CURRENT 


use the HOYT dynamometer type 
volt and ammeters. 

They are as good as a balance, 
and have the advantage of being 
direct reading and portable. They 
are a necessity for transformer 
testing. 

Standard ranges from 1 ampere 
to 500 amperes. 

Send for prices to 


* 


























No. 329 Insulator, the 
highest Voltage Insulator in 
the world for 60,000 to 
80,000 volts; tested at 125, 
000 volts. 






MACHADO & ROLLER 
203 Broadway, New York, N.Y. 


General Selling Office of 
Whitney Electrical Instrument Co, 
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EVERY 


ENGINEERING BOOK 
IS EITHER 
Published or For Sale by us 
SEND US YOUR INQUIRIES 
McGRAW PUBLISHING COMPANY 
Book Department, 114 LIBERTY ST.. NEW YORK 


MULTIPLY YOUR ELECTRIC LIGHT 
3 TIMES 


Without extra wiring by using the 


Vetter Current Tap 


y NX which costs $1.00 and saves its cost many times over 
ba in factory, office or dwelling house. 
Mailed on 
receipt : e Sold by 
of price. ° fe all jobbers. 


Maker and Patentee. 
104 East 23d St., New York 
Paris 


Minneapolis St. Paul 
















MF not to Leak at High Pressures. Crosby Steam Gage and Valve Co. 


BETTER LOOK THEM UP. 


Not a rubber friction tape, but a tape 
coated with linseed oil, left slighty tacky. 
Ninety times the electrical restivity of Fric- 
tion Tape. Send for samples and prices. 
MICA INSULATOR Co. 
“ ORIGINATORS” 
218 Water St., Rew York 117 Lake St., Chicago 
WE GUARANTEE MANUFACTURERS AND DEALERS IN TRACE MARK 
THE ENGINE, BOILER AND MILL SUPPLIES, 
CROSBY SPRING-SEAT ——. . Pop r vated oe C4 
GLOBE AND ANGLE Feed Waser Regulators, " aalialiion Counters, BOSTON 
Water Relief Valves, Gage Testers, NEW YORK 
| VALVES AND MANY OTHER SPECIALTIES CONDON 
| 
j 
| 








Office and Works, BOSTON, MASS. (2) 
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The Money You Spend 


becomes a part of your investment instead of 
an expense if you buy Garton Lightning 


Arresters. These Arresters are made right 
and stay right. Let us suggest an equipment 


and tell you the cost of it. (3) 


Garton-Daniels Company, Keokuk, lowa, U. S. A. 


\\\\\))}22! o 


Dn PIRES 


THE ELECTROGRIP 


A Universal Adjuster for Sus- 
pended Incandescent Lamps 


By pressing the arms to the centre, the jaws open to any desired width ; 
slip the jaws on either side of the supporting device and let go; the spring 
holds the lamp rigid and secure. It enables the lamp to be placed in any 
position. 









IT DOES NOT LOSE ITS GRIP 


Special prices to supply houses. 


CO. 






The accompanying illustrations explain. 


THE APPLIED DEVICE 


SPRINGFIELD, MASS. 
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General Electric Company 
Carbon Break Circuit Breakers 


‘TYPE C, FORM G. 
1 to 75 Amps. 


1 to 10,000 Amps. 
250 to 650 Volts 


Built for hard service 


For full information apply to 


General Electric 
Company 


Schenectady, N. Y. 
De A, 


New York Office: 44 Broad St. 


CLASSIFIED INDEX. 


ACCOUNTANTS 
Weiss, W. F. 


AIR COMPRESSORS. 
Christensen, N. A. 


ANNUNCIATORS. 
Central Electric Co. 
Edwards & Co. 

Electric Appliance Co. 
Holtzer- Cabot Elec. Co. 
Ostrander & Co., W. R. 


ASBESTOS. 

Johns-Manville Co., H. W. 
AUTOMATIC FIRE ALARMS. 

Copenhagen Auto. Fire Alarm Co. 

Montauk Fire Detecting Wire Co. 
AUTOMATIC SCALES 

Richardson Scale Co. 
AUTOMOBILES. 

Ward Leonard Elec. Co. 


AUTOMOBILE CHARGING PLUGS. 


Electric Contact Co. 

Universal Elec. Stage Lighting Co. 
BATTERIES, PRIMARY. 

Central Electric Co. 

Eastern Carbon Works. 

Edison Mfg. Co. 

Leclanche Battery Co. 

Manhattan Elec’l Supply Co. 

Roche, Wm. 

Western Electric Co. 


BATTERIES, STORAGE. 

American Battery Co. 
Columbus Storage Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Hatch Accumulator Co. 
Smith Storage Battery Co. 
Storage Battery Supply Co. 
United States Battery Co. 

BELLS. 

Edwards & Co. 

Hill Brass Co., N. N. 
Ostrander & Co., W. R. 
Viaduct Co. 

BELTING. 

Electric Cotton-Leather Belting Co. 
Shultz Belting Co. 

BELT DRESSING. 

Dixon Crucible Co., Joseph. 

BLOWERS. 

Scranton Steam Pump Co. 
Sturtevant Co., B. F 
BOILERS. 
Babcock & Wilcox Co. 
Heine Safety Boiler Co. 
New York Safety Steam Power Co. 


Robb-Mumford Boiler Co., Inc. 
Smith Co., S. Morgan. 
Station Equipment Co. 
Wetherill & Co., Robt. 


BOILER COMPOUNDS. 
Dearborn Drug & Chemical Works. 


BOOKS, TECHNICAL. 
McGraw Publishing Co 


BRASS GOODS. 
Crane Co. 
International Brass & Elec. Co., Inc. 
Lukenheimer Co. 


BRIDGES. 
American Bridge Co. 
BRUSHES, DYNAMO. 
Eastern Carbon Works. 
Holmes Fibre-Graphite Co. 
K. & W. Co. 
Le Valley Vitae Carbon Brush Co. 
Wirt Electric Co. 


BULB CLEANERS. 
Incan. Electric Lt. Manip. Co. 


BUSHINGS. 

Bossert Electrical Construction Co. 
Compressed Fibre Co. 
Scranton Button Co. 

CABLE HANGERS. 
Chase-Shawmut Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 

CALCULATING MCH. 
Calculagraph Co. 

CAPS. 

McCullough-Dazell Crucible Co. 
CAR HEATERS, ELECTRIC. 


Johns-Manville Co., H. W. 
Simplex Electrical Co. 


CAR LIGHTING ELECTRIC. Aaa 
Consolidated Railway Electric Lighting & 
Equipment Co. 
CARBON. 
Consumers Carbon Co. 
Dickey-Sutton Carbon Co, 
Eastern Carbon Works. 
National Carbon Co. 
Reisinger, Hugo. 
CASTINGS. 
Lowell Model Works. 
Smith Co., S. Morgan. 
CELLULOID PERFORATED. 
Aitchison Perforated Metal Co., Robert. 
3 AIN BLOCKS . 
Yale & Towne Mfg. Co. 


Continued on Page 32. 


TYPE C, FORM K (OPEN) 


800 to 10,000 Amps. 


Sales Offices in all Large Cities 


CHUCKS. 
Hardinge Bros. 

CIRCUIT a 
Bissell Co., F. 
Conduit, he & La. S. B. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Ft. Wayne senate Wks. 
La Roche Co., F. A. 
Nalder Bros. & Thompson, Ltd. 
Ward Leonard Electric Co. 


CLIMBERS. 
Cincinnati Tool Co. 
Klein & Son, Mathias. 
Nagel Elec. Co., W. 
Smith, Hemenway & Co., Corp. 


CLOCK SWITCHES. 
Abbott, Eugene B. 
Bissell Co., F 
Calculagraph Co. 
Hartford Time Switch Co. 
Kilbourne & Clark Co, 
GLUSTERS. 
Benjamin Elec. Mfg. Co. 
Hubbell, Harvey. 


COMMUTATORS. 

Elliott Bros. Elec. Co. 

Heck, Louis. 

Northwestern Electric ‘Co. 
COMMUTATOR COMPOUND. 

Allen & Co., L. B. 

Dixon Crucible Co., Joseph. 

Hart & Co. 

K. & W. Co. 

McLennan Co., K. 

Southworth & Hare. 
CONDENSERS. 

Alberger Condenser Co. 

Conover Mfg. Co. 

Marshall, Wm. (Electric). 

Stanley Elec. Mfg. Co. (Electric). 

Stilwell-Bierce & Smith-Vaile Co. 
CONDUITS. 

Alphaduct Mfg. Co. 

American Circular Loom Co. 

American Conduit Co. 

American Stone Conduit Co. 

American Vitrified Conduit Co. 

Austin & Co., M. B. 

Bergmann Elec’l Works. 

Camp Co., H. B. 

Gest, G. M. 

National Conduit & Cable Co. 

O’Brien & Co., J. W. 

Osburn Flexible Conduit Co. 


Pittsburg Sewer Pipe & Conduit Co. 


Sprague Electric Co. 

Standard Vitrified Conduit Co. 
CONDUIT RODS. 

Cope, T. J. 





CONNECTORS AND TERMINALS. 
Shain, Chas. D. 
Smith, Hemenway & Co., Corp. 
ee SUPPLIES 
Bissell Co., F. 
Nagel a Co., W. G. 
Peirce, Jr., L. 


CONST aclesour TOOLS. 
Cincinnati Tool Co. 
Klein & Sons, Mathias. 
Smith, Hemenway & Co., Corp. 
CONTROLLERS. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Globe Elec. Controller Co. 
Schureman & Co., J. L. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


CONVEYING MACHINERY. 
(Coal, Ashes, etc.) 
Aultman Co. 
Case Mfg. Co. 
Hunt Co., C. W. 
fone Mfg. Co. 
ink-Belt Engineering Co. 
Maris Bros. 
Mead Mfg. Co., John A. 
Robins Conveying Belt Co. 


COOLING TOWERS. 

Alberger Condenser Co. 
COPPER. 

a Electric Smelting & Aluminum 

0. 

CORD ADJUSTERS. 

Crescent Co. 

Incan. Elec. Lt. Manip. Co. 

Kinsman Electric & Ry. Supply Co. 

Stewart & Co., Frank k li. 
CORD, ARC LAMP. 

Samson Cordage Works. 
CORD, FLEXIBLE. 

American Elecl. Wks. 

American Steel & Wire Co. 

Moore, Alfred F. 
CORD, TROLLEY. 

Samson Cordage Works. 
COVERS, CRUCIBLE. 

McCullough-Dalzell Crucible Co. 
CRANES, TRAVELING. 

Case Mfg. Co. 

Maris Bros, 

Niles Tool Works Co. 

Northern Engineering Works. 

Pawling & Harnischfeger. 

Yale & Towne Mfg. Co. 
CROSS ARMS. 

Central Mfg. Co. : 

Kastern Arm & Pin Co. 
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Salary 
Increased 


606% 
Through the I. C. S. 


The instruction given by the 
International Correspond- 
ence Schools is excellent in 
every particular. When I 


became a student in the Sta- 
tionary Engineering Course 
I was working for $60 per 
month, 12 hours per day every 
day in the month. 


My in- 
creased knowledge has ena- 
bled me to secure a position 
as First Assistant Engineer 
at $1,200 per year, and I have 
much shorter hours. 
Gro. E. LorInc, 
67 Irving St., Brooklyn, N. Y. 


This is but one of many hun- 
dred indorsements proving that 
our students succeed. Our new 
booklet, ‘‘1001 Stories of Suc- 
cess,’’ gives the names, addresses, 
and advancement of over a thou- 
sand other students whom we have 
placed on the road to progress 
and prosperity. To those inquiring 
NOW it will be sent FREE. Our 
Courses cost from $10 up. Terms 
easy. No books to buy. Every 
student of the I. C. S. is entitled 
to the assistance of the Students’ 
Aid Department in securing ad- 
vancement or a new position. 
Start TODAY to rise. 


Fill Out and Send in 
the Coupon NOW! 





a a a a 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 818, SCRANTON, PA. 


Please send me, free, the booklet entitled ‘ 1001 
Stories of Success,"’ and explain how I can 
qualify for the position marked X below. 


Heat. and Vent. Eng. 
Architect 
Architec. Draftsman 
Sign Painter 

_ Chemist 
Sheet-Metal Drafts. 
Ornamental Designer 
Navigator 
Bookkeeper 
Stenographer 
Teacher 
Ad Writer 
To Speak French 
To Speak German 
To Speak Spanish 


_ Electrical Engineer 

_ Electrician 

__ Telephone Engineer 

__ Telegraph Engineer 
Civil Engineer 

__ Mining Engineer 

_ Steam Engineer 


_ Steam-Electric Eng. 
Refrigeration Eng. 
Engine Runner 

_ Marine Engineer 

_ Gas Engineer 

_ Traction Engineer 
Mechanical Engineer 
Mechan. Draftsman 





Name 
BA DVO ct 


City 
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State 
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CLASSIFIED INDEX, —Continued from Page 31. 


Eccleston Lumber Co. 
Locke Insulator Mfg. Co. 
Sterling & Son, W. C. 
Va. au Pin Co. 

CRUC -S. 4 
McCullough-Dalzell Crucible Co. 

CURRENT TAPS. 

Meyrowitz, > 

CUT-OUTS. 

Abbott, Eugene B. 

D. & W. Fuse Co. | 

Fort Wayne Electric Works. 
Pass & Seymour, Inc. 

CYLINDER OIL. 

Kellogg & Co., E. H. 

DESK LAMPS. i 
Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 

DIALS, ENAMEL, 

Manhattan Dial Co. 
DRILLS, PORTABLE. 
Stow Mfg. Co. 
L GRINDERS. , 
we Twist Drill & Machine Co. 
Pratt & Whitney Co. 
DYNAMOS AND MOTORS. 


Elect. Mfg. Co. 
Tedae, Elektricitats Gesellschaft. 


American Engine Co. 
Bissell Co., F. 


Bogue, C. Scinghouse Elec. & Mfg. Co. 


British ae ‘5 
Brownin . Co. 
Brush Elec’! En neering Co. 
Bullock Electric Mfg. Co. 
Carlisle & Finch Co. 

Cc. & C. Electric Co. 
Commercial Electric Co. 
Crocker-Wheeler Co. 

Dick, Kerr & Co. 

Eck Dynamo & Motor Works. 
Electric Machinery Co. 
Electro-Dynamic Co.. 

Flocil Parker Electric Co. 
Emerson Electric Mfg. Co. 
Federal Electric Co. 

Ft. Wayne Electric Works. 
Fuller 1S wae 

yeneral Electric ‘ 5 
eenrel Incandescent Arc Light Co. 
Goudey-McLean Co. 

Gregory Electric Co. 

Hobart Elec. Mfg. Co. 
peer Co. 

effre g. Co. . 

cena Elec. Mfg. Co. 
Jordan Bros. | 

<ilbourne & Clark Co. 

La Roche Co., F. A. 

Lincoln Electric Co. 
Mechanical Appliance Co. 
Milwaukee Elec. Co. 
Mustard, John. _ 

National Elec. Co. 

New England Motor Co. 
Northern Electrical Mfg. Co. 
Northwestern — Co. 
Parsell & Weed. 

Payne & Co., B. W._ 
Ridgway Dynamo & Engine Co. 
Robbins & Myers Co. 
Rossiter, MacGovern & Co. 
Royal Electric Co. . 
Rushmore Dynamo Works. 
Schoonmaker & Co., A. G. 
Schureman & Co., J. L. 
Sprague Electric Co. 

Stanley Elec. Mfg. Co. 
Station pacpaen Co. 

Stow Mfg. Co. c 
Sturtevant Co., ; a, 
Thompson-Bonney_ Co. 
Thompson, Sons & Co. 
Triumph Elec. Co. _ 
Wagner Elec. Mfg. Co. 
Warner, W. F. : 
Warren Electric Mfg. Co. 
Western Electric Co. | 
Westinghouse Electric & Mfg. Co. 

ELECTRIC CARRIAGE CALLS. 
Edwards & Co. 

ELECTRIC HEATING DEVICES. 
American Electrical Heater Co. 
Johns-Manville Co., H. W 
Kilbourne & Clark Co. 

Ohio National Mfg. Co. 
Prometheus Elec. Co. 
Simplex Electrical Co. 

ELECTRIC LAUNCHES. 

Electric Launch Co. 

ELECTRIC MINE LOCOMOTIVES. 
Jeffrey Mfg. Co. 

ELECTRIC NOVELTIES. 
Carlisle & Finch Co. 

Electric Contract Co. 

ELECTRIC SIGNS. 

Colonial Sign Co. : 

Electric Motor & Equipment Co. 
Federal Elec. Co. 

Haller Machine Co. 

Reynolds Elec. Flasher Mfg. Co. 

ELECTRICAL INSTRUMENTS. 
Biddle, James G. 

Bristol Co. 

Cutter Elect’! & Mfg. Co. 
Diamond Meter Company. 

Dongan Instrument Co. 

Duncan Elec. Mfg. Co. 

Empire Electrical Inst. Co. 

Foote Pierson & Co. 

Ft. Wayne Electric Works. 
General Electric Co. : 
General Incandescent Arc Light Co. 





Gregory Electric Co. 
ar Electrical Instrument Co. 
elvin & James White, Ltd. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller. 
Nagel Electric Co., W. G. 
Northern Elec’] Mfg. Co. 
Pignolet, Louis M. 
ueen & Co., Inc. 
tanley Elec. Mfg. Co. 
Stanley Instrument Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Willyoung & Gibson Co. 


ELECTRICAL TESTING. 
Lamp Testing Bureau. 

ELECTROMAGNETS., 
aor tena GS 2. 

arley Duplex, Magnet Co. 

ELECTROPLATING DYNAMOS. 
Bogue, C. J. 

ELEVATORS. 

Aultman Co. 
oe Mfg. Co. 
uink-Belt Engineering Co. 

ENGINEERS AND CONTRACTORS. 
Allen & Dyer. 

American Bridge Co. 
Archer, Geo. F. 
Arnold Electric Power Station Co. 
Associated Engineering Co. 
Baker & Co., W. E. 
Barstow, W. S. 

Brown, Chas. L. 

Burch, Edward P. 
Byllesby & Co., H. M. 
Carman & Co., Chas. Whitney. 
Chapman, Chas. A. 
Coho & Co., H. B. 
Collins, A. Frederick. 
Corson, Wm. R. C. 

Doble, Robert McF. 

Ford, Bacon & Davis. 
Foster, Horatio A. 

Fuller Co. 
General Engineering Co. 
Gest, G. M. 
Hanchett, Geo. T. 
Heck, Louis. 

Hering, Carl. 
Horry, Wm. Smith. 
Humphrey, Henry H. 
Hutton Eng. Co. 

Iron City Engineering Co. 
ackson, Dugald C. 
ackson, William B. 

elly Engineering Co., John F. 
Kilbourne & Clark Co. 
Kohler Bros. 
Lansingh, Van Rensselaer. 
Mailloux, C. O. 
Masson, R. S. 

Munroe, Hall & Hopkins. 
Muralt & Co. 
Palmer, W. K. 
Patterson, H. C. 
Pepper & Register. 
Pierce, Richardson & Neiler. 
Power Installation Co. 
Pratt & Atkins. 
Reckenzaun, Fred’k. 
Sanderson & Porter. 
Sargent & Lundy. 
Schott, W. H. 
Sheaff & Jaastad. 
Smith, Wm. Lincoln. 
Stanley Elec. Mfg. Co. 
Stanton, Le Roy W. 
Stern, Philip K. 
Wagner, Herbert A. 
Westinghouse, Church, Kerr & Co. 
White & Company, J. G. 
Whitted, Thomas B. 

ENGINES, GAS AND GASOLINE. 
Loomis-Pettibone Gas Machy. Co. 
Lowell Model Co. 

Mietz, A. 

Otto Gas Engine Works. 
Savage & Love. 

Parsell & Weed. 
Westinghouse Machine Co. 
Wood & Co., R. D. 

ENGINES, OIL. 

American Diesel Engine Co. 
Mietz, A. 

ENGINES, STEAM. 
Allgemeine Elektricitats Gesellschaft. 
Allis-Chalmers Co. 

American Engine Co. 
Ball & Wood Co. 
Ball Engine Co. 


British Westinghouse Elec. & Mfg. Co. 


Brush Elec’! Engineering Co. 
Dick, Kerr & Co. 

Frick Co. (Corliss and Automatic). 
Fuller Co. 

Harrisburg Foundry & Mch. Works. 
Ide & Sons, A. L. 

Leffel & Co., James. 

Maxfield, T. C. 

McIntosh, Seymour & Co. 

New York Safety Steam Power Co. 
Payne & Co., B. W. 

Providence Engineering Works. 
Ridgway Dynamo & Engine Co. 
Rochester Mch. Tool Co. 

Rotary Eng. Co. 

Schureman & Co., J. L. 

Shepard Engineering Co. 

Skinner Engine Co. 

Southwark Foundry & Mach. Co. 
Station Equipment Co. 

Sturtevant Co., B. F. 
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Tod Co., William. 
Thompson-Bonney Co. 
Vilter Mfg. Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 
Wetherill & Co., Robt. 


EXHAUST HEADS. 
Burt Mfg. Co. 
Union Steam Specialty Co. 


FANS AND FAN MOTORS. 
Austin & Co., M. B. 
Central Electric Co. 

Dayton Fan & Motor Co. 
Doubleday-Hill Elec. Co. 
Emerson Elec. Mfg. Co. 
Ft. Wayne Electric Works. 
General Electric Co. . 
Gen. Inc. Arc Lt. Co. 
Goudey-McLean Co. 
Holtzer-Cabot Elec. Co. 
Hunter Fan & Motor Co. 
Mechanical Appliance Co. 
Robbins & Myers Co. 
ere. Co., A. 
Sprague Electric Co. 
Stuart-Howland Co. 
Western Electric Co. 


FANS, EXHAUST & VENTILATING. 
Fuller Co. 
Sturtevant Co., B. F. 


FEED WATER HEATERS. 
Stilwell-Bierce & Smith-Vaile Co. 


FIBRE. 
Compressed Fibre Co. 
Delaware Hard Fibre Co. 
Kartavert Mfg. Co. 
Scranton Button Co. 
United Button Co. 
Vulcanized Fibre Co. 


FILES, RASPS, ETC. 
Barnett Co., G. & H. 


FIRE ALARMS. 

Copenhagen Automatic Fire Alarm Co. 
Montauk Fire Detecting Wire Co. 

FIXTURES (Gas & Electrical). 
Benjamin Elec. Mfg. Co. 
Kilbourne & Clark Co. 

FLASHERS. 

Electric Motor & Equipment Co. 

Reynolds Elec. Flasher Mfg. Co. 
FLEXIBLE SHAFTS. 

Stow Mfg. Co. 

FORGES. 

Sturtevant Co., B. F. 

FUEL ECONOMIZERS. 

Green Fuel Economizer Co. 

FUSES. 

American Electric Fuse Co. 
Brush Elec’] Engineering Co. 
Central Electric Co. 
Chase-Shawmut Co. 

Chicago Fuse Wire & Mfg. Co. 
D. & W. Fuse Co. 
Johns-Manville Co., H. W. 
McIntire Co., C. 

GAUGES, STEAM. 

Crosby Steam Gage & Valve Co. 
Lunkenheimer Co. 

GAS LIGHTING APPARATUS. 
Electric Contract Co. 

Electric Gas Lighting Co. 
Ostrander & Co., W. R. 
Roche, Wm. 

Splitdorf, C. F. 

GLASS. 

Lippincott Glass Co. 

GLASS TUBES. 

Lippincott Glass Co. 

GLOBES, ARC LAMP. 
Phoenix Glass Co. 

GLOBES, SHADES, ETC. 
American Reflector & Lighting Co. 
Frink, I. P. 

Holophane Glass Co. 

Kinsman Electric & Ry. Supply Co. 
National X-Ray Reflector Co. 
Phoenix Glass Co. 

GEARS. 

New Process Raw Hide Co. 
Smith Co., S. Morgan. 

GEAR CUTTING MACHINES. 
Hardinge Bros. 

GRAPHITE. 

Dixon Crucible Co., Jos. 

GREASE. 

Dixon Crucible Co., Jos. 

HACK SAWS. 

Smith, Hemenway & Co., Corp. 

HANGER BOARDS. 

Ft. Wayne Electric Works. 
K. & W. Co. 

HARD RUBBER PERFORATED. 
Aitchison Perforated Metal Co., Robert. 

HEATING APPARATUS. 
Sturtevant Co., B. F. 

HEATING BY EXHAUST STEAM 
American District Steam Co. 

| HOISTS, ELECTRIC & STEAM. 
Case Mfg. Co. 
qotrey Mfg. Co. 

awling & Harnischfeger. 


HOISTING CRABS, SAFETY. 
Yale & Towne Mfg. Co. 


| HYDRAULIC MACHINERY. 


Pelton Water Wheel Co, 
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TRANSFORMER 


For any voltage or frequency. High potential testing transformers. 






Step up and step down transformers, for long distance transmission. 









VENTILATED TYPE. OIL TYPE. 





Lakon 


THE LAKON COMPANY, “tier 


ELKHART, INDIANA, JU. S. A, 


(GARDNER ELECTRIC ROCK DRILL 


SAVES 80°. IN FUEL COST 
SAVES 25% IN FIRST COST 
SAVES 75% IN ERECTION COST 


SOLE REPRESENTATIVES 


% \ Doubleday-Hill Electric Co. 


ae 919 Liberty St., Pittsburg, Pa. 
eee Manufacturers and Dealers ELECTRICAL SUPPLIES 


CHASE-SHAWMUT COMPANY, = “"”qairo"" 


MANUFACTURERS OF 
7 7; a, Reliable, Durable, 
Electrical Specialties, Feiserl, Leonnminal 
“SHAWMUT” TESTED FUSE WIRE AND LINKS. 
“SHAWMUT” ENCLOSED INDICATING FUSES. 
“SHAWMUT” JUNCTION AND OUTLET BOXES. 
“SHAWMUT” FLEXIBLE RAIL BONDS. 
“SHAWMU'T” AND “MONADNOCK” SWITCHES. 
“CHASE” NIPPLES AND FLEXIBLE CONDUIT COUPLINGS. 
“BOSTON” CABLE HANGERS. 
“CUSHING” THEATRE SWITCHBOARDS. 
“CUSHING” STAGE LIGHTING APPLIANCES. 
SWITCHBOARDS AND PANEL BOARDS. 

















**SHAWMUT’”’ 


Porcelain Fuse Blocks for Type “P” Fuses not 


ELECTRICAL REPAIRING. Secasilie tae we 
New York: Chicago: San Francisco: Cleveland: i ° 
Wm. S. Brown, Thos. G. Grier Co., John R. Cole, ae Saleay, etetit tae Bint enntative: 
39 Cortlandt St. 128 W. Jackson Boulevard. 33 2nd Street. Electrical Building. C. J. Harrington, 


15 Cortiandt Sst. N. ¥. 


Pair 


~ McCormick 
Turbines, 


* 4000 H. P., 72 ft. head, arranged to drive generator and a single 
turbine to drive exciter. Five settings built for the Hudson River 
Water Power Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write for catalogue, 
sf contemplating purchase of turbines. 


S. MORGAN SMITH CoO., = York, Pa., U.S. A. 


BOSTON OFFICE: 176 Federal Street. 





a a 





















































































LATEST 


to be 


APPROVED 


This means 


YOST SOCKETS 


meet all 


CODE 
REQUIREMENTS 


Do you appreciate the 


importance of this? 


Have you our booklet ? 


THE 


YOST ELECTRIC MFG. CO. 


Toledo, Ohio, U. S. A. 


THE 


PUSEY VOLTAGE 
REGULATOR 


is guaranteed to regulate 
within 4% per cent and 
is adapted to either Al- 
ternating or Direct Cur- 
rents, 

It saves labor and lamps 
and attracts customers 
through steadiness. of 
light 


FILL OUT AND MAIL US THE COUPON PRINTED 


BELOW AND WE WILL SEND YOU 
FULL PARTICULARS 


ELECTRICAL SPECIALTY CO, 


Kennett Square, Pa. 


Have you a voltage regulator 


installed? 


one? 


Voltage? 





eee ee ee ay 


[ICE MAKING MACHINERY. 

Vilter Mfg. Co. 
IGNITERS, GAS ENGINE, 

Carlisle & Finch Co. 

Holtzer-Cabot Elec. Co. 
INDICATORS. 

Scranton Steam Pump Co. 
INDUCTION COILS. 

International Brass & Elec. Co., Inc. 

Ostrander & Co., W. R. 

Splitdorf, C. F. 

arley Duplex Magnet Co. 
INSULATORS AND INSULATING MaA- 

TERIAL. - 

American Elec’! Wks. 

American Steel & Wire Co. 

Anderson Mfg. Co., A. & J. M. 

Bellevue Porcelain Works. 

Bergmann Elec’! Works. 

Bissell Co., F. 

Calman Co., Emil. 

Compressed Fibre Co. 

Connolly Bros., Ltd. 

Crescent Insulated Wire & Cable Co. 

Delaware Hard Fibre Co. 

Dielectric Mfg. Co. 

Empire China Works. 

Ft. Wayne Electric Works. 

Hartford Faience Co. 

Hemingray Glass Co, 

oom anville Co., H. W. 

<artavert Mfg. Co. 

Kruesi, P. J. 

Locke Insulator Mfg. Co. 

Mica Insulator Co. 

Munsell & Co., Eugene. 

Mustard, John. 

National Wire Corporation. 

New York & Ohio Co. 

Pass & Seymour, Inc. 

Ryle & Co., Wm. (Silk). 

Safety Insulated Wire & Cable Co. 

Scranton Button Co. 

Standard Paint Co. 

Standard Underground Cable Co. 

Standard Vitrified Conduit Co. 

Sterling Varnish Co. 

Steward Mfg. Co., D. M. 

Sunlight Lava Mfg. Co. 

United Button Co. 

Vulcanized Fibre Co. 

Waterbury & Co. 


JACKS. 
Smith, Hemenway & Co., Corp. 
Watson-Stillman & Co. 


JUNCTION BOXES. 
Bossert Electric Construct. Co. 
Central Electric Co. 
D. & W. Fuse Co. 
General Incandescent Arc Light Co. 
Johnson & Morton. 
Krantz Mfg. Co., H. 


LAMP ADJUSTERS. 
Applied Device Co. 
Incan. Electric Lt. Manip. Co. 
Kinsman Electric & Ry. Supply Co. 


LAMPS, ARC. 
Adams-Bagnall Elec. Co. 
Allgemeine Elektricitats Gesellschaft. 
American Electrical Mfg. Co. 
Anderson Mfg. Co., A. & J. M. 
Bissell & Co., F. 
Brush Elec’l Engineering Co. 
Central Electric Co. 
Doubleday-Hill Elec. 
Ft. Wayne Electric 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
Osborn-Morgan Co. 
Stanley Electric Mfg. Co. 
Toerring & Co., C. J. 
Warner, W. F. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMP BULBS. 
Lippincott Glass Co. 


LAMP COLORING COMPOUND. 
Signaloid Chemical Wks. 

LAMP GUARDS. 
Swan & Co., F. A. 
Wagor Mfg. Co., P. R. 


LAMP HOLDERS. 
Applied Device Co. 
Bergmann Elec’! Works. 
Crescent Co. 


Co. 
Works. 


Stewart & Co., F. H. 
LAMPS, INCANDESCENT. 
Austin & Co., M. B. 


Banner Elec. Co. 

Bissell Co., F. 

Brilliant Electric Co. 

Brush Elec’l Engineering Co. 
Buckeye Elec. Co. 

Central Electric Co. 

Columbia Inc. Lamp Co. 
Downward Light Electric Co. 
Economical Electric Lamp Co. 
Edison Dec. & Min. Lamp Dept. 
General Electric Co. 

General Incandescent Arc Light 
Germania Elec. Lamp Co. 
Machado & Roller. 
Missouri American Elec. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric 
Shelby Electric Co. 
Standard Electric Mfg. 
Western Electric Co. 


Co. 


Co. 
Co. 
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LAMPS, MINIATURE. 
American Min. & Dec. Lam 
Edison Dec. & Min. Lamn Co. 
Jaeger Min. Lamp Co. 


LAMP METERS. 

Talmont Elec. Eng’g Co. 

LAMPS, NERNST. 

Nernst Lamp Co. 

LAMPS, REGULATING. 
Economical Electric Lamp Co. 
Phelps Co. 

LAMP REPLACERS. 

Incan. Electric Lt. Manip. Co. 


Co. 


LATHES. 
Atlantic Screw Co. 
Barnes Co., W. F. & John. 


Hardinge Bros. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 


LINEMEN’S TOOLS. 
Bissell Co., F. 
Cincinnati Tool Co. 
Smith Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 
LIGHTNING ARRESTERS. 
Central Electric Co. 
Cook, Frank B. 
D. & W. Fuse Co. 
Garton-Daniels Co. 
Stanley Elec. Mfg. Co. 
Viaduct Mfg. Co. ‘. 
Westinghouse Elec. & Mfg. Co. 
LOCKERS. 
Narragansett Mch. Co. 
LUBRICATORS. 
Crane Co. 
Lunkenheimer Co. 
MACHINE SCREWS. 
Atlantic Screw Co. 
MACHINE TOOLS, ETC. 
Barnes Co., W. F. & John. 
Bement, Miles & Co. 
Hardinge Bros. 
Niles Tool Works Co. 
Pond Machine Tool Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Watson-Stillman Co. 
Woodward & Rogers Co. 
MARINE ELECTRIC EQUIPMENT. 
Electro-Dynamic Co. 
Kilbourne & Clark Co. 


MAST ARMS. 
Brady, T. H. 
Creaghead Eng’g Co. 


MECHANICAL DRAFT. 
Sturtevant Co., B. F. 
MEDICAL APPARATUS. 
Pignolet, Louis M. 
Splitdorf, C. F. 
METALS. 
American Platinum Works. 
Baker Co. 
Cowles Elec. Smelting & Aluminum Co. 
Croselmire & Ackor, 
Lanyon Zine Co. 
Leslie & Co., A. C. 
Phosphor Bronze Smelting Co. 


METAL LETTERS. 
Haller Machine Co. 
METALS, PERFORATED. 
Aitchison Perforated Metal Co., Robert. 


METAL POLISH. 
Hoffman, George W. 
MICA. 


Asheville Mica Co. 
Johns-Manville Co., H. 
Mica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. O. 
Sills-Eddy Mica Co. 
Vance, D. T. 


MILLING MACHINES. 
Becker-Brainard Milling Machine Co. 
Niles Tool Works Co. 

Pratt & Whitney Co. 


MINING MACHINERY. 
General Electric Co. 
Jeffrey Mfg. Co. 


MODEL MAKERS. 
Baillard, E. V. 
International Brass & Electric Co., 
Parsell & Weed. 


MOTOR CLOTH 
PAPERS. 
Standard Paint 


NAME PLATES. 
Becker Eng. Co., A. 
Crowe Metal Mfg. Co. 
NIPPERS AND PLYERS. 
Cincinnati Tool Co. 
Smith, Hemenway & Co., Corp. 
Jtica Drop Forge & Tool Co. 


NOZZLES. 


W. 


Inc. 
AND INSULATING 
Co. 


McCullough-Dalzell Crucible Co. 
NUMBERING AND DATING MA- 
CHINES. 
Bates Machine Co. 
NUTS. 
International Brass & Elec. Co. 
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OIL. 
Kellogg & Co., E. H. 


OIL AND GREASE CUPS. 
Bay State Stamping Co. 
Crane Co. 

Lunkenheimer Co. 


OLL EXTRACTORS. 
Scranton Steam Pump Co. 


OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. 
Scranton Steam Pump Co. 


OUTLET BOXES. 
Bossert Electric Construction Co. 
Krantz Mfg. Co., H 
Renim Specialty Co. 

PACKING. 
Jenkins Bros. 
Johns-Manville Co., H. W. 
Peerless Rubber Mfg. Co. 


PAINTS, VARNISHES, ETC. 
Calman & Co., Emil, 
Mustard, John. 

New York & Ohio Co. 
Standard Paint Co. 
Standard Varnish Works. 
Sterling Varnish Co. 

PATENT ATTORNEYS. 

Byrnes & Townsend. 

Dyer & Dyer. 

Goepel & Niles. 

new n Thomas J. 

Rosenbaum, Wm. A. 

Straley, Hasbrouck & Schloeder. 
Townsend & Decker. 


PHOTOMETER STANDARDS. 
Lamp Testing Bureau. 


PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co. 


PHOSPHORIZERS. 
McCullough-Dalzell Crucible Co. 
PINIONS. 
New Process Raw Hide Co. 


PLATINUM. 
American Platinum Works. 
Baker & Co. 
Croselmire & Ackor. 
PLUGS. 
Hubbell, Harvey. 
Paiste Co., H. T. 
PLUMBAGO. 
McCullough-Dalzell Crucible Co. 
POLES, TIES, BRACK y E 
Biol Ger CKETS, PINS, ETC. 
Brady, T. H. 
Central Mfg. Co. 
Eastern Arm & Pin Co. 
207 egg ee Co. 
ellogg S. B. & Sup e 
Phelan’ D. W. = 
Porter Cedar Co. 
Sterling & Son, W. C. 
Strock, S. C. 
a. Locust Pin Co. 
Worcester Co., C. H. 


PORCELAIN ENAMEL. 
Krantz Mfg. Co., H. 


PORCELAIN MANUFACTURERS. 
Bellevue Porcelain Works. 
Empire China Works. 
Hartford Faience Co. 
Locke Insulator Mfg. 
Mustard, John. 
Pass & Seymour, Inc. 


POWER’ TRANSMISSI 
ERY. - 
Aultman Co. 
Case Mfg. Co. 
sam Mig. Co. 
unter Machine Co., James. 


Link-Belt Engineering ‘Co. 
Niles Tool Works Co. r 


PRESSES, DIES AND 
CHINERY. 
Bement, Miles & Co. 
Hunter Machine Co., James. 
Pond Machine Tool Co. 
Watson-Stillman Co. 


wULsErS. SHAFTING, COUPLINGS, 


Aultman Co. 

Hunter Machine Co., James. 
Jeffrey Mfg. Co. 

Niles Tool Works Co. 
Rockwood Mfg. Co. 

Smith Co., S. Morgan. 


PUMPS, ELECTRIC. 
Commercial Electric Co. 
Emerson Elec. Mfg. Co. 
Quimby, Wm. E. 


PUMPS, OIL. 
Lunkenheimer Co. 


PUMPS, STEAM. 
McGowan Co., J. H. 
Quimby, Wm. E. 
Scranton Steam Pump Co. 
Stilwell-Bierce & Smith-Vaile Co. 
PUMP VALVES, RUBBER. 
Crosby Steam Gage and Valve Co. 


PUNCHES AND SHEARS. 
Bement, Miles & Co. 


Co. 


MACHIN- 


SPECIAL MA- 
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REMAIN THE ST 
“Electra” Carbons give best light 
“Electra” Carbons have longest life a eee eee 
“Electra” Carbons leave no dust WORK, ETC. 

‘‘ Electra’ Carbons are used everywhere 


‘‘Electra”’ Carbons are dividend payers 
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Pe 


for central stations 


‘‘ Electra’ Carbons are most economical 


for isolated plants 


y 


wa 
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Only a Nominal Investment 





PORCELAIN LETTER 
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Colonial signs cost a little 
more than an ordinary sign, 
lut they have the additional 
advantage of being illumined 
at night—giving double ser- 
vice. Burning low candle 
power lights, they are not ex- 
pensive in operation. 

Mr. Dealer or Mr. Central 
Station Manager, you can sell 
these signs—why not try? 

Write us for full particu- 
fars. 


THE COLONIAL SIGN CO. 


Akroa, O. 
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DARD oF THE WORLD For ALL ARC LIGHTING SYSTEMS 
















FOR STEREOPTICONS 
AND PROJECTORS FOR 


PHOTO-ENCRAVING 


fask for 


“PINK LABEL” | 
ALTERNATING 
CURRENT 


Cored “Electra” Carbon | 
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VACUUM PUIrIPS 
Packard and: Niagara 


Norman Hubbard’s Sons 
265 Water St., Brooklyn. 
HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER HAVE A 
FULL KNOWLEDGE OF EVERYTHING YOU MAKE? 





They may never have known, or they may have known years ago. 
They may still have a partial knowledge; but unless you 


ADVERTISE PERSISTENTLY | 


it does not take very long to be forgotten. 
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THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 


MANUFACTURER OF THE 


“Chloride Accumulator’ 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Train Lighting, etc., etc. 





PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 





PRILADBLPHIA New Yous Boston Omicaeo BaLTimone 
allegheny Ave. & 19th Bt, 10@ Broadway 0 State Street Marquette Bidg. Cmnee 
Trust sé. 


Wainwright Bidg. 


SaLes OFFICES —— 


&r. Louis San Francisco 
'Rtalte Bldg. 


CanaDa Havana Oupa 
.  Oanadian General @. F. Se. 
Electric Oo., Ltd. 34 Empedrado 6. 
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Toronto, 








Pond Machine Tool Co. 
Vratt & Whitney Co. 
RAIL BONDS. 
American Steel and Wire Co. 
Roebling’s Sons Co., J. A. 
RAILWAY SUPPLIES (Electric) 
Brush Elec’l Engineering Co. 
Central Electric Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
RAILWAYS (MINIATURE). 
Carlisle & Finch Co. 
RAW HIDE PINIONS. 
New Process Raw Hide Co. 
RECEPTACLES. 
Benjamin Elec. Mfg. Co. 
Electric Dynamic Co. 
General Incandescent Arc Light Co. 
Paiste Elec. Mfg. Co. 
Trumbull Elec. Mfg. Co. 
REFLECTORS. 
American Reflector & Lighting Co. 
Frink, I. 
National X- Ray Reflector Co. 
Pheenix Glass Co. 
REFRIGERATING MACHINERY. 
Vilter Mfg. Co. 
REPAIRING. 
Chicago Edison Co. 
Elliott Bros. Elec. Co. 
Gregory Electric Co. 
Heck, ouis. 
Northwestern Electric Co. 
RHEOSTATS. 
Cutler-Hammer Mfg. Co. 
General Incandescent Are Light Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
ROCK DRILLS. 
Jeffrey Mfg. Co. 
ROSETTES. 
Hart Mfg. Co. 
Pass & Seymour, Inc. 
SAL AMMONIAC., 
Klipstein & Co., A. 
Roessler & Hasslacher Chem. Co. 
SAW TABLES. 
Hazleton & Donald. 
SCALES, AUTOMATIC. 
Richardson Scale Co. 
SCHOOLS AND COLLEGES. | 
Electrical Engineer Inst. of Corrcsponl 
ence Inst. 
International Correspondence 
McGill University. 
Michigan College of Mines. 
SEARCHLIGHTS. 
Bogue, Charles J. 
Carlisle & Finch Co. 
Ft. Wayne Electric Works. 
Roche, Wm. (Min.) 
Rushmore Dynamo Works. 
SECOND-HAND APPARATUS. 
Bender, George. 
Bissell & Co., F. 
Gregory Electric Co. 
Jordan Bros. 
Northwestern Elec. Co. 
Payne & Co., B. W. 
Rossiter, MacGovern & Co. 
Schoonmaker Co., A. G. 


Schools. 


Schureman & Co.. J. L. 


Station Eqninment Co. | 
Thompson-Benney Co. 





Thompson, Son & Co. 
Whitehead Machinery Co. 
SHADE HOLDERS. 
1-E-M Shade Holder Co. 
Hubbell, Harvey. 
SILK. 
Ryle & Co., Wm. 
SIGN LETTERS. 
Haller Machine Co. 
SLATE, : 
Monson Burmah Slate Co. 
SOCKETS. 
Benjamin Elec. Mfg. Co. 
General Electric Co. 
Hubbell, Harvey. 
Tohns-Manville Co., H. W. 
Paiste Co., H. T. 
Pass & Seymour, Inc. | 
Trumbull Flee. Mfe. Co 
Yost Flectric Mfg. Co. 


CLASSIFIED INDEX—Continued from Page 34. 


SOLDERING FLUX. 
Allen Co., L. B 
Crescent Company. 
K. & W. Co. 
SOLDERING IRONS. 
American Elec’] Heater Co. 
Ohio National Mfg. Co. 


SOLENOIDS. 
Schureman & Co., J. L. 
SPEED INDICATORS. 
Schaeffer & Budenberg. 
SPRINGS. 
American Steel & Wire Co. 
Barnes Co., Wallace. 
Cary Spring Works. 
Dunbar Bros. 
Manross, F. N. 


STAMPINGS—SHEET METAL. 
Bay State Stamping Co. 
STEAM ENGINE INDICATORS 
Crosby Steam Gage & Valve Co 
Scranton Steam Pump Co. 
STEAM SEPARATORS. 
Scranton Steam Pump Co. 
STEAM TRAPS. 
Buffalo Forge Co. 
Lunkenheimer Co. 
Scranton Steam Pump Co. 


STEEL. 

American Bridge Co. 

Leslie & Co., A. C. 
STEEL PINS 

Locke Insulator Mfg. Co. 
STEEL STAMPS AND DIES. 

Schwerdtle Stamp Co. 
STOKERS. 

Westinghouse, Church, Kerr & Co. 
STOPPERS. 

McCullough-Dalzell Crucible Co. 


SUPPLIES, GE a ELECTRICAI. 


Austin & Co. 

Bergmann Elec’] Works. 

Bissell & Co., F. 

Central Electric Co. 
Doubleday-Hill Elec. Co. 
Electric Appliance Co. 
Kwing-Merkle Elec. Co. 

General Electric Co. 

Gregory Electric Co. 
Goudey-McLean Co. 

Kilbourne & Clark Co. 

Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 

Manhattan Elec’] Supply Co. 
Martin & Co., Jno. 

Ostrander & Co., W. R. 
Stuart-Howland Co. 
Trumbull Elec. Mfg. Co. 
Warner, W. F. 
Western Electric Co. 


SWITCHBOARDS. 
Allgemeine Elektricitats Gesellschaft 
American Elec. Telephone Co. 
Anderson Mfg. Co., A. & J. M. 
sissell Co., F. 
Bossert Electric Const. Co. 
Clark Automatic Tel. S. B. Co. 
Condit, Jr., & Co., S. B. 
Crouse-Hinds Electric Co. 
Electro-Dynamic Co. 
General Incandescent Are Light Co. 
H. O. S. Engineering Co. 
Haas Elec. & Mfg. Co., R. 
Johnson & Morton. 
Kellogg Switchboard & Supply Co 
Keystone Electric Telephone Co. 
Krantz Mfg. Co., H. 
La Roche i F. A. 
North Electric Co. 
Sterling Electric Co. 
Wogner Elec. Mfg. Co. 
Walker Company. 

SW'TCHES, FETC. 
Allgemeine Elektricitats Gesellschaft 
Abbott, Eugene B. 





Anderson Mfg. Co., A. & J. M. 
Bergmann Elec’l Works. 
Bissell & Co., F 

Bossert Elec. Const. Co. 
Central Electric Co. 
Chase-Shawmut Co. 
Condit, Jr., & Co., S. B. 
Cook, Frank B. 
Crouse-Hinds Electric Co. 
Cutter Electrical & Mfg. Co. 
Electro-Dynamic Co. 

It. Wayne Electric Works. 
General Electric Company. 


General Incandescent Arc Light Co. 


Hart Mfg. Co. 
Hill Elec. Co., 
nm. O.'S. cectlinecuae Co. 
Johnson & Morton. 
La Roche Co., F. A. 
Renim Specialty Co. 
Sterling Electric Co. 
Trumbull Elec. Mfg. Co. 
Zimdars & Hunt. 
TACHOMETERS. 
Schaeffer & Budenberg Mfg. Co. 
CTABLET BOARDS. 
Sossert Elec. Const. Co. 
Crouse-Hinds Electric Co. 
Johnson & Morton. 
Ia Roche Co., F. A. 
Zimdars & Hunt. 
rAPE. 
American Electrical Works. 
Electric Appliance Co. 
Manhattan Electrical Supply Co. 
Okonite Co. 
Standard Paint Co. 
rAPS AND DIES. 
Carpenter Tap & Die Co., J. M. 
Pratt & Whitney Co. 
TELEPHONES. 
American Bell Telephone Co. 
American Electric Telephone Co. 
Atwater Kent Mfg. Co. 
Automatic Elec. Co. 
Bissell Co., F. 
Central Tel. & Elec. Co. 
Clark Automatic Tel. S. B. Co. 
Clark Tel. & Tel Co., Thos. F. 
Conn. Telephone & Elec. Co. 
Eureka Elec. Co. 
Holtzer-Cabot Elec. Co. 
International Tele. Mfg. Co. 
Kellogg Switchboard & Sunply Co. 
Manhattan Elec’! Supply Co. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Sterling Electric Co. 
Stromberg-Carlson Tele. Mfg. Co. 
Viaduct Mfg. Co. 
Western Electric Co. 


TELEPHONE SERVICE. 


New York Telephone Co. 


TELEPHONE SUPPLIES. 


Barr Mfg. Co., W. J. 
sissell Co., F. 
Calculagraph Co. 

Central Tel. & Elec. Co. 
Conn. Telephone & Elec. Co. 
Fahnestock Transmitter Co. 
Holtzer-Cabot Elec. Co. 


Kellogg Switchboard & Supply Co. 


North Electric Co. 
Russell-Tomlinson Elec. Co. 
Scranton Button Co. 
Sterling Electric Co. 
Vought-Berger Co. 


TESTING LABORATORY. 


Lamp Testing Bureau. 


THEATRE DIMMERS. 


Cutler-Hammer Mfg. Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


TIME STAMPS. 


Am. Watchman’s Time Detector Co. 
Calculagraph Co. 


TIME SWITCHES. 


Electric Motor & Equipment Co. 
Hartford Time Switch Co. 


TOOL STEEL 


Jessop & Sons, Ltd., Wm 


TRACTION SYSTEMS. 
General Electric Co. 
TRANSFORMERS. 
Allgemeine Elektricitats Gesellschaft. 
American Transformer Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Gregory Electric Co. 
Lakon Co. 
Moloney Elec. Co. 
New York & Ohio Co. 
Stanley Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


TRIPLEX BLOCKS. 
Yale & Towne Mfg. Co. 

TROLLEYS AND TRACK OVERHEAD. 
Yale & Towne Mfg. Co. 


TURBINES. 
Leffel & Co., James. 
Smith Co., S. Morgan. 
Stilwell- Bierce & Smith-Vaile Co. 


VACUUM PUMPS. 
Alberger Condenser Co. 
Hubbard’s Sons, Norman. 
Pulsometer Engineering Co., Ltd. 
VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
Jenkins Bros. 
Lunkenheimer Co. 
VISES. 
Utica Drop Forge & Tool Co. 
VOLTAGE REGULATORS. 
Electric Specialty Co. 
Portland Co. 
VULCABESTON. 
Johns-Manville Co., H. W. 
VULCANIZED FIBRE. 
Vulcanized Fibre Co. 


WATCHMAN’S CLOCKS. 
Am. Watchman’s Time Detector Co. 


WATER MOTORS. 
Rosenberg Co., A. 


\WATER WHEELS. 
Leffel & Co., James. 
Pelton Water Wheel Co. 
Smith Co., S. Morgan. 
Stilwell-Bierce & Smith- Vaile Co. 
WATER WHEEL GOVERNORS. 
Lombard Governor Co. 
Stilwell-Bierce & Smith-Vaile Co. 
Sturgess Governor Eng’ring Co. 
Woodward Governor Co. 


WINDING MACHINERY. 
American Insulating Machinery Co. 
WINCHES, SAFETY. 

Yale & Towne Mfg. Co. 
WIRELESS TEL. INSTRUMENTS. 
Clark Tel. & Tel. Co., Thos. F. 

National Elec. Signalling Co. 

\WIRES AND CABLES. 
American Elec’] Wks. 
American Steel & Wire Co. 
American Thermo Call Co. 
Atlantic Insulated Wire & Cable Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Electric Appliance Co. 
Hazard Mfg. Co. 
Indiana Rubber & Ins. Wire Co. 
India Rubber & G. P. Ins. Co. 
Magnet Wire Co. 
Montauk Fire Detecting Wire Co. 
Moore, A. F. 
National Conduit & Cable Co, 
National India Rubber Co. 
National Wire Corporation. 
New York Insulated Wire Co. 
Okonite Co., The. 
Roebling’s Sons 0.6 8c ahs 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waclark Wire Co. 
Ww aterbury & Co. 

ZINC: 
Lanyon Zine Co. 
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210 to 212 DEGREES of HEAT 


EASILY ATTAINED FROM SUFFICIENT EXHAUST STEAM BY THE USE OF 


Stilwell’s Feed Water Heater 


AND THE WATER DELIVERED TO YOUR BOILERS IS HOT AND 
PURE, AND FREE FROM SCALE PRODUCING ELEMENTS 


= 
me 41) | 
ee , 


Further Particulars Freely Furnished. 
WE ALSO MAKE 


SS a 





~ Electrically Driven Pumping Machinery 


CAST IRON HEATER — SPECIAL FOR ALL PURPOSES. 


Condensers, Air Compressors and Victor Turbine Water Wheels 


The Stilwell-Bierce & Smith-Vaile Co., Dayton, Ohio, U. S. A. 


NEW YORK, 141 Broadway. PHILADELPHIA, 619 Arch St BALTIMORE, MD., 1507 Continental Trust Bldg. CHIC \GO, 311 Dearborn St. 
BOSTON, 73 Oliver St. CLEVELAND, 1116 New England Bldg. NEW ORLEANS, 304 Hennen Bidg. PITTSBURG, EF. Austin, Smith Block. 4 


g SAMSON TURBINE 


The QUICKER the SPEED of a GENERATOR, the 
Do. LOWER its COST. The SAMSON has a quicker speed for 
i of a given power than any other turbine built. If you expect to 











The Flux that makes 
soldering easy. 
Ask your dealer. 


BIG STICK 












~~ co DIRECT-CONNECT generator to turbine shaft, we can cer- 
A eg tainly SAVE you considerable EXPENSE in your instal- 





lation. 
1332 COLUMBIA AVENUE, 
CHICAGO 


Send for ‘‘Soldering Sense” 
—our new booklet. 


Write Dept. ‘‘H’’ for Catalog 


—— JAMES LEFFEL & CO. 
Write for our Catalogue of Electrical Books | a ; Springfield, Ohio, U. Ss, A. 


By 
Pi 
f x J : | , 


SR Ey a OLRM LINE TEL IIE ESE EAE TIONS 2 °° 


In the commercial race, where strongest wins, Pelton Wheels have a long 
list of victories. For electric transmission plants they have been accepted gen- 
erally as the best, both on account of high efficiency and maintenance of regu- 
lar service. 


Our catalogue, an encyclopedia of water-wheel knowledge, sent free. 
PELTON WATER WHEEL CO., ta?tinerny st: new vor 
EXPORT BUSINESS WORLD AND ENGINEER first fooue 
1 . 
IS:PAYING BUSINESS fees es 
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In building Packard Transformers the ordinary transformer 
insulation is used in making up coils which, when complete, 
are placed in a tank from which the air is pumped until as 
near a perfect vacuum as possible is obtained. 

In drawing out the air the moisture is also withdrawn, and 

while coils are thus void of air “ Salus” Compound is flowed 

until coils are completely covered. 

The air is then let in and 70 pounds pumped in, forcing 

“Salus” Compound into the very pores of insulation. 

Stands to reason that insulation is increased many fold. 

Can be operated under water as far as moisture goes. 

Packards can’t burn out. 
“Salus” Compound is an insulation which is flowed while hot; it then forms 
but does not become hard or brittle, neither does it meit except under 
extreme heat not met with in transformer practice. Packard Transformers 
after “Salus” treatment become a solid, impregnable mass, proof agains t 


common transformer ills. 
ELECTRIC APPLIANCE COMPANY, 
TRANSFORMER SPECIALISTS. 


92 and 94 West Van Buren Street, . 


There Are IT'wo Kinds 


of arc lamps. Toerring lamps and—other 
lamps. Toerring lamps are guaranteed to 
burn from 200 to 300 hours—other lamps 
burn half as long. 

Toerring lamps are guaranteed against burn- 
ing out,—other lamps can accomplish that in 
less than an hour’ Write for bulletin No. 5. 


Just issued. 


C. J. TOERRING CO., Philadelphia, 19th St. & Allegheny Ave. 
NEW YORK, 39 Cortlandt St. 


Chicago. 








Sterling Insulating, 


Black Finishing and Core Plate Varnishes 
STERLING VARNISH CoO., 


PITTSBURG, PA. 








250 VOLT ROSETTE 


for 


CONCEALED WIRING 


An entirely new and much-needed specialty on 
a new principle. Neatest possible design and ab- 
solutely safe. A free sample, of course, and you 


need to see it. 


H. T. PAISTE COMPANY 
4 sample Philadelphia, Pa. 


costs a postal, 


ECTRICAL WORLD AND ENGINEER 





AND ENGINEER. 





Switchboard Builder 


THE W.G. NACEL ELECTRIC CO., TOLEDO, 0. 


- am en — . » 
> ee hg ie Arc Light 
— os 


Temporary Address, 14 Jay Street, New York, 
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EDISON MINIATURE LAMPS 
habe been for twenty years 
The Standard of the World 


and are to-day more largely used than 
all other makes combined. 


SERVICEABLE, ECONOMICAL, RELIABLE. 


EDISON DECORATIVE AND MINIATURE 
LAMP DEPT., 


General Electric Company, HARRISON, N. J. 


SPRINGFIELD, ILL. 


High and Low Tension Polyphase Boards 
General Electrical Contractors 
cA Westinghouse instruments and [lachinery 









Direct Current Recording Watimeters 


All Sizes, Direct Reading. Prices on Application. 









SAMSON SPOT CORD ror.. 





SS, 


4 Sie 
ina ie le 








AND 
Send for Samples and Prices. Trolley Cord 
SAMSON CORDACE WORKS, BOSTON, MASS. 








Electrical Testing 
Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards of Candle-power Furnished. 


LAMP TESTING BUREAU (Incorporated) 
Telephone, 3388 Franklin 


IS THE PIONEER ELECTRICAL JOURNAL IN EXPORT AS IN 
ALL OTHER MATTERS—IT GOES ALL OVER THE WORLD 








CARBON S 


FOR OPEN AND ENCLOSED ARCS—ALL SYSTEMS 


THE DICKEY- SUTTON CARBON COMPANY. 


LANCASTER, O. 

Our enclosed Arc Carbons are straight, correct as to diameter, make 
smallest possible deposit on globes, and give a steady white light; 
not violet rays. On request will mail Samples. 
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Electric Cotton-Leather Belting 
Does not SLIP Does not STRETCH —Like Leather 
IS SMOOTH RUNNING ABSOLUTELY NOISELESS 
and the best belting made for Electric and all high speed machinery 
ELECTRIC COTTON-LEATHER ‘SELTING CO. 


(Incorporated) 
Write for Prices 39 Vesey St., New York 


ATLANTIC INSULATED WIRE & CABLE CO. 


WIRES AND CABLES, 


FOR SUBMARINE, AERIAL, UNDERGROUND 


LOU S Hi EC « Successor to STUCKY & HE AND INTERIOR USE. 
8 BLECTRICAL MANUFACTURING Cae ’ Lit’d. 

Every System— 
Repairing, 
Re-winding, 
Re-construction 


Telephone No. 977 
35 N, J. RAILROAD AVE.. Opp. Market St, Railroad Depot, NEWARK, N. J. 


Electrical and 

Mechanical 
Engineers and 
Draughtsman 


120 LIBERTY STREPT, 


NEw YORK CIrTy. 





HENRY C. TOWNSEND 
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31 Nassau Street, 
NEW YORK CITY. 


“AMERICAN” 


STORAGE CELLS Are the Best 


INSULATORS are turned, milled, Send for Descripttoe Circular, 
threaded and otherwise machined—no AMERICAN BATTERY Co. 
expensive dies necessary. Unaffected by Ce a 


heat or acids. More accurate and uniform 


P. J. KRUESI than porcelain. Adaptable to almost any 
Chattanooga, Tenn. form. Get samples. 


DIELECTANC VARNISM zs. 


(5) ; DIELECTRIC MNFG. CO., SAINT LOUIS | Write for our Catalogue of Electrical Books | (7 
Stop That 


THE VALA 
Noise ! 


© OIL TEMPERED ©° © : 7 i Ly net New Process Pinions will 


doit. There is no ring to 


EST rawhide, so they can’t make 
ve the racket that metal gears 
do. And New Process raw- 

: hide wears like iron. Get 


r SPRINGS 
ALL KINDS OF SMALL our booklet. 


DUNBAR BROS sans BRISTOL, CONN. 








Patent Soliciting and Litigation. 
Electrical Cases a Specialty. 





BAVEVSTSIFVITSS 











GOEPEL & NILES 


COUNSELORS AT LAW 
REGISTERED PATENT ATTORNEYS 





U. S. and Poreign Patent 
Trade Marks, Copyrights 


290 Broadway, Dun Bidg., New York. 


















SCRANTON 4 
STEAM PUMP CO., 
1600 Marion Street, @ 
Scranton, Pe. 


@eevvuert sa kvane 











The New Process Raw Hide 
Company, 
SYRACUSE, N. Y. 






JOWW A STRALEY.. STRALEY, HASBROUCK & SCHLOEDER, PATENTS 
NICHOLAS SCHLOEDER. COUNSELORS AT LAW, AND 
G. AUGUSTUS DIETERICH. Solicitors of American and Foreign Patents PATENT CAUSES. 
257 BROADWAY, NEW YORK, N. Y. 


PATENTS, DESIGNS, TRADEMARKS, LABELS AND COPYRICHTS. 











GENUINE HARD 


ELECTRICAL WORLD » ENGINEER 


IS MORE WIDELY QUOTED ABROAD THAN ANY 
OTHER ELECTRICAL JOURNAL PUBLISHED 
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POSITIONS WANTED. 


The rate for “Position Wanted” adver- 
s of forty words or less is one dol- 

lar an insertion; additional words two cents 
each, payable in advance. Remittance and 
py should reach this office not later than 
uesday morning for the next succeeding 


SS 
POSITION WANTED,.—Southern sales 

arrangement or position with Atlanta 
as a center, by man (age 33) with thor- 
ough training in practical and technical 
electrical practice and strong acquaintance 
with southern trade; experience has been 
in selling alternating current and direct 
current machinery and supplies, and in 
construction work, also steam work. Ad- 
dress No. 1211, care Electrical World and 
Engineer, New York. 

B 


POSITION WANTED. 

power and high tension spe- 
cialist (technical, practical); 15 
years’ alternating and direct 
current experience in large cen- 
tral stations, consulting and 
manufacturing work; desire 
position as superintendent or 
engineer, etc.; executive, ver- 
satile and independent ability ; 





central station or mammoth 


manufacturing establishment 
preferred. Address No. 1230, 
care of Electrical World and 
Engineer, New York. 


POSITION WANTED.—By electrical en- 

meer; 8 years’ experience in the 
manufacture of direct current apparatus; 
desires change of location; at present with 
company manufacturing direct current ma- 
chinery as designing engineer and _ super- 
intendent; similar position preferred; can 
furnish references. Address No. 1219, care 
Electrical World and Engineer, New York. 


P OSITION WANTED.—As solicitor, es- 

timator and general superintendent of 
electrical construction work; 10 years’ ex- 
perience in all classes of wiring; partic- 
ularly conversant with iron conduit; willing 
to take part interest in attractive business; 
excellent references from present employer. 
Address No. 1224, care Electrical World 
and Engineer, New York. 


WANTED 


YOU, who are troubled with sparking and cutting of commutators, to use 





It will put that high gtoss on the com- 


mutator you have so long sought. 
For Sale by all Supply Houses. 
SAMPLE STICK SENT FREE 


IF YOU WANT 
te i 


AN ARTICLE ‘THAT WILLI 









Save your time too. 


Big Stick, 35c. 








WHY DON’T YOU 


Hare’s Commutator Compound 


on that Sparking Motor, and save the Commutator? 
Both cost money. 


Enough to show you FREE. 
SOUTHWORTH & HARE, Indianapolis, Indiana 


The only article that will PRE- 
VENT SPARKING. Will keep the 
commutator in good conditon and 
PREVENT CUTTING. 

ABSOLUTELY WILL NOT 

GUM THE BRUSHES... 


K. McLENNAN & CO. 


Sole Manufacturers (3) 
100 wasnincton st. CHICACO, IIL 


REPEAT ITSELF, TRY +) 


M 2 if yy i iS t i | S H Tan) a te oa 


FOR POLISHING. ALL. KINDS OF METALS. 


tind 





——— Put a Little 





POSITION WANTED.—Executive posi- 

tion; no objection to location or trav- 
eling; experience confined to commercial 
end with knowledge of technical matters; 
manager telegraph 10 years; steam, electric 
and general machinery 15 years; age 43; 
good health and good habits. 238 Summit 
Ave., Jersey City, N. J. 





POSITION WANTED.—By an engineer 

as superintendent or chief engineer of 
lighting station or street railway plant, or 
handling construction work; 15 years’ ex- 
perience with A. C. and D. C. machinery, 
also steam and hydraulic property; open 
for position anywhere; highest eblacennen, 
Address No. 1229, care Electrical World 
and Engineer, New York. 


POSITION WANTED.—By electrical and 

mechanical engineer, with wide expe- 
rience installir- and operating the largest 
lants; open for engagement after Jan. Ist; 
ast 2% years electrical engineer for the 
Colorado Fuel & Iron Co., Pueblo, Col. 
Plant is now closed down; age 32. Address 
W. K. Freudenberger, Columbia, Mo. 


POSITION WANTED.—As electricain or 

superintendent of an electric light 
lant in a town of 2000 to 4000 inhabitants, 
y young man with five years’ experience 
in above named capacities; technical educa- 
cation and strictly first class references 
from past and present employers. Address 
No. 1234, care Electrical World and En- 
gineer, New York. 





POSITION WANTED.—By electrical en- 

' gineer, technical graduate, with eleven 
years’ construction, factory and- commercial 
experience, who seeks an engagement after 
January 1st; well acquainted in New York 
and icago; a position where commercial 
ability can be exercised preferred; highly 
recommended by former employers and as- 
sociates. Address No. 1232, care Electrical 
World and Engineer, New York. 


ST 
POSITION WANTED.—As electrical en- 

.. gineer or superintendent of electric 
railway or lighting company; 10 years’ ex- 
perience in electrical construction work and 
testing, erection and operation of electrical 
apparatus, including high tension interurban 
railway installations; Ar references as to 
character and ability; salary $150.00 per 
month. Address No. 1228, care Electrical 
World and Engineer, New York. 


POSITION WANTED.—As foreman or 

superintendent; 15 years’ experience in 
erecting and operating high and low ten- 
sion 2-3 phase plants; able to handle men 
and make all tests and repairs on A. C.- 
D. C. motors, generators, switchboards, 
transformers, and storage batteries; will go 
anywhere, South preferred. Address No. 
1231, care Electrical World and Engineer, 
New York. 


P OSITION WANTED.—By college grad- 
: uate, electrical engineer, age 25; de- 
sires position with either an electrical rail- 
way company or an electric light and power 
plant, or with consulting and contracting 
engineer; have wide experience in testin 
A. C. and D. C. machinery; am also goo 
draughtsman; will go most anywhere, but 
the West preferred; claims for salary mod- 
erate. Address No. 1233, care Electrical 
World and Engineer, New York. 


HELP WANTED. 


The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 
and Afty cents an insertion; additional 
words three cents each, payable in ad- 
vance. Remittance and copy should reach 
this office not later than Tuesday morning 
for the next succeeding issue. 











W ANTED.—Three experienced incandes- 
cent lamp salesmen, by an old and 
well established company not in the Trust; 
applicants will please state age, experience 
and salary wanted. Address No. 835, care 
Electrical World and Engineer, New York. 








(Continued on page 55.) 





ALTERNATING GENERA- 


TORS. 
60 CYCLES. 
1100 or 2200 volts, 7200 Alternations. 
Lt. Speed. 
2 300 Gen. Elec.,  15-K.W., 


comp., single phase, with 
exciter 720 
1 g00 Wood, 25-K.W., comp., 
iron clad armt., single 
Grate: with exciter 720 


t 600 est., 30-K.W., comp., 
toothed iron clad armt., 
single ph., with exciter 825 
1 750 Wood, 37%-K.W., comp., 


iron clad, armt., single 
hase, with exciter §25 
I 900 est. 45-K.W., comp., 
toothed armt., 2 phase, 
1100 v., with exciter 720 
1 1200 West., 60-K.W., toothed 
armt., single ph.; comp., 
wien — 720 
1 1500 arren-Medberry 75- 
K.W., 2. ph., ind. type, 
with exciter, 2200 v. 600 
2 1500 West., 75-K.W., toothed 
armt., comp., with ex- 
citer, single phase 720 
Stan., inductor, 75-K.W., 
2 phase, 1100 or 2200 v., 
with exciter 900 
2 1rg00 West., 75-K.W., comp., 
distributed winding, 2 
h., 1100 v., with exciter goo 
2 1500 est., 75-K.W., 2 ph., 
2200 v., d. c. to 14x14 
Gates 4-valve aut., en- 
ine. complete with exciter 300 
ood, 75-K.W., comp., 
slotted armt., with exciter 600 


z 1g§00 


1 1g§00 


z 2400 Gen. Elec. 120-K.W., 
hase, 2200 or 3300 V., 
with exciter 600 


126-133 CYCLES ALTERNA- 
TING CENERATORS. 


Lt. Speed. 

1 650 Wood, 33-K.W., comp., 1680 

1 so West., 37%-K.W. 1650 

1 750 Wood, 37%-K.W., comp. 400 
1 goo Warren-Medberry, 4s- 

K.W., inductor type 1300 

1 1000 Wood, s0-K.W., comp. 1400 
@ ta0 West., 60-K.W., toothed 


armt., comp. 1650 
2 1500 Wood, 75-K.W., comp. 1050 
Lt. Speed. 
8 1500 Stanley, inductor type, 
75s-K.W., 1100 or 2200 


v., 2 phase 
West., 90-K.W., comp., 
toothed armt. 1500 


& 1800 





LATEST TYPES OF 
(second-hand) ELECTRIGAL MACHINERY 


FOR SALE AT BARCAIN PRICES 





REGO 
G "tires: 






Send for our Monthly Bargain Sheet showing compiete list of 
apparatus with NET PRICES. All machines fully guaranteed. 






i Speed. 
2 2400 West., 120-K.W., comp., 
self-oiler, toothed armt., 1375 
1 2400 Gen. Elec., 120-K.W., 
type A 120, latest type, 
comp., toothed armt. 1070 
2 2400 Gen. Elec., 120-K.W. 
type A S, comp., slotted 
armt. 1070 
1 4000 Stan., inductor type, 200- 
K.W., 1100 or 2200 v., 
2 phase 670 
1 8000 West., 400-K.W., slotted 
armt., 3 bearings, dis- 


tributed windings 445 
110 TO 125 VOLT GENERA- 
TORS. 
DIRECT CURRENT. 

Lt. Speed. 
10 West. Elec., M. P. 1350 
25 Triumph, M. P., comp. 1400 
35 Crocker-Wheeler 1200 
40 Gen. Elec., type I B 1900 
4s Excelsior, M. P. 900 
4s West. M. P., comp. 1800 
45 Gen. Elec. type E 2050 
50 Crocker-Wheeler 1150 


so C. & C., comp., self-oiler 1550 
so Northern, M. P. 2100 
dison, self-oiler, 3-K.W. 1900 
60 Hobart, M.P., comp., 8-0. 1200 
7s. Hobart, M.P., comp. 1300 


Vee DH KH He De DWM MH em ee 
wn 
an 


Zs West., M. P., comp. 1650 
Riker, M. P., comp., 8-0. 1100 
80 New Eng., multipolar 1450 
80 Perrett, multipolar 950 
80 Card, multipolar 1250 
80 Crocker-Wheeler, comp. 1350 
roo Card, M. P. 1000 
too Hobart, M. P., comp. 1500 


Lt. Speed. 
100 Northern, M.P., comp. 1600 
100 Com., M. P. comp. 1350 
150 Eddy, M. P. 1650 


120 West. Elec., M.P., comp. 750 

180 Triumph, M.P., comp. 1200 

210 Triumph, M.P., comp. 1100 

210 Eddy, M. P. 1100 

210 Sprague-Lundell, M. P., 1050 

210 Croc ae Waesier, 2. P. 1000 
12-K, 


210 Edison, s-o. 4 1500 
250 Fuller, M. P., comp. 580 
300 Perrett, M. P., comp. 750 
300 Phoenix, M. P. 1100 


300 Ahlms-Edwards, M. P. 825 
350 Edison, 20-K.W., comp. 1400 
350 C. & od M.P., 20-K.W. 800 
350 Card, M.P., comp. 800 
400 Crocker-Wheeler,, M. P. 1150 
400 Triumph, M. P., 50 
400 Crocker-Wheeler, M. P. 75 
400 Northern, 22%4-K.W. 1000 
450 Edison, 25-K.W., 8-0. 1300 
450 Gen. Elec., M P., comp. 1100 


450 Sprague-Lundell, : 925 
s4o0 C. & C., M.P., 30-K.W. 700 
540 Fisher, M.P., comp. 


540 Gen. Elec., M.P., comp. 1000 
600 Card, M.P., come 850 
700. Commercial, M. P., comp. 865 
7oo West., M. P., engine 
type, for direct connec- 
tion, comp., 35-K.W. 375 
750 Card, M. P. comp. 750 
800 Edison, 4 -K.W., comp. 1000 
900 Wagner, M. P., comp. 950 
1000 6€Edison, s-0., 60-K.W. 700 
1000 Gen. Elec., 6 pole, comp., 
direct connection to 12x 
13 Weston aut. engine, 
60-K.W. 275 
1300 Walker, M. P., 75-K.D. 600 
1 1300 Card, M. P., comp. 500 


HNROD MH me HD MM mH DRM ee eh 


“wwe 


Lt. Speed. 
1 1350 Waddel-Entz, 80-K.W., 
d. c. to Ball engine, 


15x1 265 
I 1350 Fe Wayne. comp., d. c. 

to 13x14 Buckeye ver- 

tical engine, 80-K.W. 275 


1350 Gen. Elec. M. P., 6 pole 
shunt, d. c. to Ames 
tandem comp. 11x17x12 
automatic engine 270 


1 1800 Edison, 100-K.W., s-o. 650 
2 2500 West. iElec.,M. P., comp., 
for d. c., brand new, 150- 

K.W. 240 

DIRECT CONNECTED UNITS 

Speed. 


t. 
r 1000 G. E., 6 pole, comp., d.c. 
to 12x13 Weston aut. en- 
ne, 60-K.W., 125 v. 275 
1 1350 addel-Entz, 80-K.W., 
d. c. to Ball engine, 15x 


14, 125 v. 265 
1 1350 Ft. Wayne, comp. d. c. 

to saxt4 Buckeye vert. 

engine, 80-K.W., 125 v. 275 
2 130 Gen. Elec., M Pp, 6 pole 


shunt, d. c. to Ames tan- 
dem comp. 11x17x12 aut. 
engine, 12 v. 270 
1 2500 West. Elec., M.P., comp. 
for d. c., brand new, 15§0- 
K.W., 125 v. 240 
K.W. Speed. 
1 40 Commercial, M.P., d. c. to 
1rx12 aut. Chandler-Tay- 
lor engine, - v. 
1 75 Siemens Halske, 
Churchward type, M. P., 
brand new, for d. c., 
250 V. 300 


300 


rz. 98 est., 60 cycle, 2 phase, 
2200 v., d. c to 14x14 
Gates 4-valve aut. engine, 
complete with exciter 300 
220 TO 250 VOLT GENERA~ 
TORS. 
K.W. Speed. 
1 12 Crocker-Wheeler, M. P. 1ooo 
I 12 Card, M. P., comp. 800 
1 «12 Westinghouse, M. P. 1400 
1 15 Edison, self-oiler 1400 
1 15 Crocker-Wheeler, _ direct 


connected to 25-H.P. Nash 


as engine. goo 
s. 20 estern Electric 15° 
1 20 Edison, self-oiler, comp. 1400 
1 20 Wagner, multipolar 1200 
1 20 Keystone, M.P., comp. 95° 
1 20 Eddy, M.P., comp. 95° 
1 20 Diehl, M.P., comp. 925 
1 25 Crescent, multipolar 1000 
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10 VOLT GENERATORS AND MOTORS 


2—6o-K.W. Edison bipolar. 
2—45-K.W. Edison bipolar. 


1—30-K.W. 
1—21-K.W. Riker, 
1—25-K.W. Crocker- 


mis, 4 pole, 
ole. 
eeler, 4 p. 


1—15-K.W. Edison, bipolar. 
1—8%4-K.W. Edison, bipolar. 
1—6-K.W. Edison, bipolar. 

1—32-H.P. Crocker- 


1—15-H.P. Riker, 4 pole. 


20 VOLT GENERATORS AND MOTORS 


heeler motor. 


1—120-K.W. C. & C., 6 pole. 
1—60-K.W. Northern Electric, 6 pole. 
1—60-K.W. Edison, bipolar. 
1—50-K.W. Bullock, 4 pole. 


1—16-K.W. 


Ft. Wayne, 4 pole. 
1—15-H.P. Keystone, bipo 


lar. 


1—10-H.P. Excelsior, bipolar. 


1—7%4-H.P. American Ball, 4 pole. 


1—3-H.P. Belknap, 4 pole. 


_,MODERN ELECTRICAL MACHINERY FOR SALE. 
DIRECT CONNECTED UNIT, 220 volts — wicrion 3 ; 
50-K.W. American Ball Dynamo & En- 


10 VOLTS DIRECT CURRENT 
Dynamos or Motors 


-H.P. Westinghouse. 
-H.P. Sprague. 
-H.P. General Elec. 


500 VOLTS DIRECT CURRENT 
Dynamos or Motors 


5-H.P. General Elec., M. P. 
¥%-H.P. General Elec., M. P. 


K.W. Speed. 
s 25 Commercial, s-o., comp. 1380 
xr 30 Western Elec., M. P. 600 
1 30 Triumph, M. P., comp. 50 
1 37%Keystone, M. P., comp. 00 
r 40 C. & C., M. P., comp. 750 
x 40 Crocker-Wheeler, 50 
xr 40 Eddy, M. P., comp. 50 
r 40 Keystone, M. P., comp. 900 
x 40 Commercial M. P., o> ¢ 
to 10x12 automatic Chand- 
ler-Taylor engine 300 
r 4s Am. Engine C., M. P. 750 
2 45 Edison, comp., self-oiler 1000 
zr 45 Gen. Elec., . P., comp. 25 
zr 59 Eddy, M. P., comp. 50 
1 50 ‘Triumph, M. P., comp. 900 
t §5 Fuller multipolar, comp. 750 
zr 7o Western Electric, comp. 585 
: gs C&C, M. P., comp. 525 
zt 75 Siemens & Halske,Church- 
ward type, M. P., brand 
new, for direct connection 300 
rt 80 C., comp., self-oiler 625 
zr 100 Edison, comp., self-oiler 650 
x 100 Commercial, M. P., comp. 750 
2 220 Eddy, M. P., ore. 700 
1 125 Thompson-Ryan, M. P. 375 
t 125 Siemens & Halske, M. P. 
2 150 National, M. P., comp. 350 
zt 200 Eddy, M. P., comp. 500 
z 300 Western Elec., M. P. 480 


500 TO 550 VOLT CENERA- 


K.W. 


3 
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TORS. 


Speed. 


Edison, comp., self-oiler, 
new armt. and:commutator 700 
T.-H., D 62, s-o., comp. 900 
Akron, M. P., 6 pole 900 
Bullock, multipolar 900 
Gen. Elec., M. P., 4, comp. 700 
Edison, comp. 650 
Siemens & Halske, M. P. 600 
Gen. Elec., M.P., 4; comp. 650 
Westinghouse, M. P., 6 650 
Westinghouse, M. P. 625 
Gen. Elec, M. P., 4, 
comp., s-o., three bearings 400 
ARC DYNAMOS. 
C.P. Speed. 
2000 T.-H., L D 2 ball 820 
1200 Brush, No. 7. 1050 
1200 T.-H., L D 12, new 

ball 20 
2000 T.-H., M D 2, s0., 

ing 820 
2000 Brush, No. 8 50 
1200 T.-H., M D 12, #0, 820 
1200 Wood 950 
2000 Wood 600 







| BUY, RENT AND INS 
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ELECTRICAL WORLD anv ENGINEER. 


00 VOLT GENERATORS AND MOTORS 


2—z200-K.W. Westinghouse, 4 pole. 
2—125-K.W. Westinghouse, 4 pole. 


1—110-K.W. Genera 


Electric, 6 pole. 
3—100-K.W. General Electric, 4 pole. 


4—75-K.W. General Electric, 4 pole. 


1—D 62-K.W. T. H., type D. 


3—47-H.P. Ft. Wayne, 6 pole motors. 


1—12-H.P. Edison, bipolar. 
1—7%-H.P. American Ball, 4 p. 
1—7%4-H.P. T. H., e D. 
1—5-H.P. General 


lectric, 4 pole. 


1—3-H.P. General Electric, 4 pole. 


DIRECT CONNECTED UNITS 


s00-K.W. G. E., 25 cycle, 3 phase & 


Allis Corliss engine. 
enny, 110 v. & Russell. 


alker, 110 v. & Russell. 


W. G. E., 110 v. & Fisher. 


, 110 v. & Watertown. 


220 VOLTS DIRECT CURRENT 


Dynamos or Motors 


40-H.P. Sprague, M. P. 

25-H.P. Crocker-Wheeler, M. P. 
20-H.P. Card. 

oes. &- & C. “uP 
15-H.P. rague, M. P. 
10-H.P. Gonacal Elec. 
10-H.P. Holtzer Cabot. 
Card. 

me G & © 
aragon, M. P. 
oltzer Cabot. 
rocker-W heeler. 
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6-K.W., 4-K.W., & 3-K.W., d. 
(brand new). 


ALTERNATING 
1—300-K.W. G. E., 3 ph., 2 
2—120-K.W. 
cycles. 


1—65-K.W. Stanley, 60 cy., 2 ph. 
1—60-K.W. G. E., 3 . 


c. sets 
Immediate shipment. 


5) les. 

1—150-K.W. G. E., type A. M., 125 cy. 
E., type A, 125 cycles. 
1—120-K.W. Westinghouse, 2000 v., 125 


A-10-60, 125 cycles. 


24x48 
22x48 
20x48 
17x42 
16x36 
18x38 
14x28 
13x21 
13x12 
12x12 
10x12 


1—100-K.W. G. E., Mono., 125 cycles. 


1—50-li.P. G. E., 3 ph., 60 cy. motor. 
1—10-H.P. G. E., 3 ph., 60 cy. motor. 


1—20-H.P. West., 2 ph., 60 cy. motor. 


ENGINES 


20x36x48 Hewes & Phillips Corliss. 
16x30x48 Hamilton Corliss. 
2—11x18x24 Clark Bros., tandem. 
3—11x17x14 Harrisburg, tandem. 


ALTERNATING INDUCTION 
MOTORS. 


2 Phase, 60 Cycles, 220 Volts 


30-H.P. T F_ Westinghouse. 
15-H.P. Type C Westinghouse. 
10-H.P. Type C_ Westinghouse. 
74%4-H.P. Type C Westinghouse 
5-H.P.. Type C. Westinghouse. 

-H.P. Type C Westinghouse. 

-H.P. neral Elec. 

H.P. Westinghouse. 

%-H.P. General Elec., 220 or 110 v. 
-H.P General Elec. 


2 Phase, 440 Volts, 60 Cycles 


30-H.P. Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%4-H.P. Westinghouse. 
5-H.P. Westinghouse. 


S 





53 


Hamilton Corliss. 

Hewes & Phillips Corliss. 
Harris Corliss. 

Brown of Fitchburg. 
Whitehall Corliss. 
Hamilton Corliss. 
Delamater Corliss 
Buckeye tangye bed. 
Armington & Si 
Erie Ball. 
Armington & Sims. 
9x8 Climax automatic. 


Sims. 


BOILERS 


3 return tubulars, 72”’x18’, 110 Ibs. 


2 return tubulars, 72”’x16’, 110 Ibs. 

1 return tubular, 66’’x15’, 100 Ibs. 

2 return tubulars, 42’’x14’, 100 lbs. 
2—113-H.P. prerting, 394 Ibs. 
2—150-H.P. Babcock & Wilcox, 150 lbs. 
1—267-H.P. Abendroth & Root, 150 lbs. 


3-H.P. Westinghouse. 
Westinghouse. 


1-H.P. 


-H.P. Wagner, latest e. 
YAP. Goneedt Elec. w 
Y%-H.P. General Elec. 


~P. 
P. 


starters, 


switchboards, volt-meters, ammeters, etc. 





(second-hand) ELECTRIGAL MACHINERY 


We do not offer old. worn out machines fit for the Junk pile, but the LATEST TYPES 
ofthe eading manufacturers, 









C- 


Sena for our Monthly Bargain Sheet showing NET prices -— all 


machines fully guaranteed. 





Lt Cr. Speed. 
125 1200 Brush, 6.6 amp. 700 
125 2000 Brush, 9.6 amp. 500 
125 1200 Excelsior 700 


220 TO 250 VOLT MOTORS. 


ee ee 2 eS 


» DIRECT CURRENT. 


Speed. 


1 Crocker-Wheeler, self-oiler 900 
1 Commercial, self-oiler 1200 
1 Paragon, self-oiler 1100 
2_ Edison, self-oiler 1600 
2\%4Gibbs, eo 1250 
3 Gibbs, M. P. 1400 
3 Westinghouse, M. P. 1700 
3% Paragon, self-oiler 1000 
5 Western Electric, M. P. 950 
§ Gibbs, M. P. 1400 
7%4Western Electric, M. P. 975 
7%4Towle, M. P. 1050 
7%Commercial, M. P. 1300 
7%4Gen. .Elec., M.P., form H 800 
10 Sprague-Lundell, M. P. 1175 
10 eystone, M. P. 1175 
1o Lundell, M. P. 1060 
15 Crocker-Wheeler, M. P. 810 
15 Card, M. P, 700 
15 Westinghouse, M. P. 1200 
1 Edison, oN, 1150 
25 Western Electric 525 
25 Keystone, M. P. 725 
25 Eddy, M. P. 725 
25 Diehl, M. P. 50 
30 Crescent, M. P. 00 
40 Western Electric, M. P. 400 
40 Keystone, M. P. 700 


40 Triumph, M. P. 5 
45 Crocker-Wheeler, M. P. 
so C&C, MP. 

s0 Eddy, M. P. 

= Keystone, M. P. 
Edison, self-oiler 


54-62 S.CLINTON ST. CHICAGO. 

H.P. Speed. 
t 60 General Electric, M. P. 700 
1 65 Triumph, M. P, 700 
1 65 Eddy, M. P. 650 
1 70 Fuller, multipolar 600 
1 75 Sprague, seltf-oiler 500 
1 85 estern Electric 500 
1 too C. & C., M.P., 6 pole 450 
1 too C. & C., self-oiler 450 
1 125 Edison, self-oiler 50 
1 135 Commercial, M. 75 
2 150 Eddy, M. Pp, 600 
2 200 National, M. P. 300 
500 TO 550 VOLT MOTORS. 

H.P. Speed. 
1 1 Crocker-Wheeler 1200 
I 1 Diehl, self-oiler 1875 
1 1 New England 1100 
2 1%Crocker-Wheeler 1550 
2 a G&G C., self-oilers 1350 
1 2 New England, self-oiler 1200 
1 2 Crocker-Wheeler 1100 
1 2 Lundell 40 
2 3 Gen. Elec. CE 1800 
2 3 Crocker-Wheeler 1100 
1 3%Roth, self-oiler, M. P. 950 
1 4. Triumph, M. P. 1250 
I 4 Perrett, multipolar 725 
I 5 Northern, M. P. 1180 
1 5 Amer. Engine Co., M. P. 1550 
1 5 Westinghouse, M. P. 1500 
3 s Crocker-Wheeler 950 
1 7%4Northern, M. P. 1500 
1 7% Crocker-Wheeler 1500 
I 7%General Electric, M. P. 1600 
rt 10 Perrett, M. P. 
z 10 Northern, M. P. 1350 
1 wo Triumph, M. P. 1100 
1 10 Crocker-Wheeler 1275 
1 10 General Electric, M. P. 1400 
rt «gs Kester, M. P. 1250 


, Vicstinghouse, 220 volts. 
Gen. 


: Westinghouse, 220 volts. 
%-H.P. General Elec., 220 volts. 
%-H.P. General Elec., 110 volts. 


wee — type. 
ors agner, latest type. 
-P. General Elec. 

-H.P. Emerson. 

— 


rge stock of small motors, auto- 





3 Phase, 60 Cycles 


lec., 220 volts. 


Phase, 60 Cycles 


Phase, 125 Cycles 


Emerson. 


starting boxes,  rheostats, 





LL.— GEORGE BENDER, 137 CENTRE STREET, NEW YORK. 
BARGAINS IN 


Blak Speed. 
1 «5 C. & C., self-oiler 975 
1 15 Perrett, he 100 
1 18 T.-H., D 15, self-oiler 1550 
I 20 Kester 400 
rt 20 S. & H., M. P., Church- 

ward 900 
1 20 Perrett, M. P. 700 
1 20 Commercial, M. P. | 900 
1 25 New England, multipolar 900. 
1 25 Card, multipolar | 500 
1 35 Card, M. P., self-oiler 778 
1 40 Wood, multipolar 750 
1 45 C. & C., enclosed, M. P. 750 
1 50 Northern, M. P. 50 
1 64 Bullock M. P., enclosed 75 
s 95 Tee Db 62, self-oiler 700 
2 90 General Electric, M. P. 55° 
1 90 Bullock, multipolar 
1 100 Akron, M. P. 750 
3 125 General Electric, M. P. 50 
1 125 Westinghouse, 6 pole 00 
1 150 Westinghouse, M. P. 550 
ALTERNATING CURRENT 
MOTORS. 

SINGLE PHASE. 


H.P. 
I ¥% Wagner, 104 v., aut. 2000 
1 1 Fort Wayne, 104 volts 2500 ’ 
1 1 Wagner, 208 volts, aut. 2000 } 
2 1% Wagner, 208 volts, aut. 2000 ‘ 
1 5 Wagner, 104 volts, aut. 2000 5 
1 Phillips, 104 volts 1800 
1 Holtzer-Cabot, 104 volts 2500 
1 ¥%Emerson, 104 volts 2000 
1 ¥% Stanley, 104 volts 2000 
1 % Wagner, 104 volts, aut. 2000 
I 1 Fort Wayne, 104 volts 2500 
t 1 Wagner, 208 volts, aut. 2000 
I 1% Wagner, 208 volts, aut. 2000 
1 s Wagner, 104 volts, aut. 2000 
SINGLE PHASE. 60 CYCLES. 
HP. 
2 Be riltioe 104 volts 1800 
I Phillips, 208 volts 1800 
3 ¥% Phillips, 104 volts 1800 
3 %Phillips, 208 volts 1800 
1 1 Phillips, 208 volts 1600 
1 1 Phillips, 104 volts 1600 
3 1 Wagner, 208 volts 1800 
1 3 Wagner, 208 volts 1800 
1 7% Wagner, 104 volts 1800 
1 15 Wagner, 104 volts, aut. 1260 
2 30 Wagner, 104 volts, aut. 1200 
THREE PHASE. 125-133 CYCLES. 


H.P. 


Speed. 
z 3 General Electric, 110 volts 1875 


H gave PHASE. 60 CYCLE. 
1 1 West., type C, 110 v. 









125-133 CYCLES. ; 
Speed. ; 
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HP Engines 
ee oe 


.P., 28x48 Harris Double Eccen- 
ree Corliss. 
oe. fF and 30x42 Allis Cross Com- 


450-ELP. Brown ‘Corliss. 
400-H.P. 23x60 Geo. H. Corliss. 
20x48 Harris i 


300-H.P. Corliss. 

ason.F. 18x48 Lane and Bodley Cor- 
88. 

200-H.P. 12 22x42 Atlas Tandem 


Compoun 
175-H.P. 16x42 Allis Corliss. 
a. 14x36 Putnam New Type Cor- 


8s. 
85-H.P. 12x30 Lane and Bodley Corliss. 
00-H.P. 28%4x52 Buckeye Automatic. 
H.P. 28x36 Meyer Four Valve Au- 
tomatic. 


§00-H.P. 24x48 Buckeye Automatic. 

400-H.P. 16% and 28%x27 Buckeye 
Cross Compound. 

250-H.P. 16 and 27x16 Westinghouse 
Compound. 








CORLISS ENGINES AND BOILERS. 


WHITEHEAD MACHINERY COMPANY, - - - 


ELECTRICAL WORLD ann ENGINEER. 


150-H.P. 15x14 Ideal Automatic. 
100-H.P. 13x12 Ideal Automatic. 
10e-H.P. 12x20 Atlas Side Crank Auto- 


ma’ 
100-H.P. 12x16 Erie City Center Crank 
Automatic. 


Boilers 
1—350-H.P. Babcock & Wilcox, 150 Ibs. 
I— H.P. beock and Wilcox, 150 


227s LP, Babcock and Wilcox, 130 
rs. Babcock and Wilcox, 125 
stout, Babcock and Wilcox, 135 
—— Babcock and Wilcox, 135 


1—250-H.P. Cahall Vertical, 160 Ibs. 
1—72’’x18’ Tubular Boiler, 130 Ibs. 
1—72”x18’ Tubular Boiler, 125 Ibs. 
3—72"’x16’ Tubular Boilers, 100. Ibs. 
4—66"’x18’ Tubular Boilers, 110 Ibs. 
5—66’’x16’ Tubular Boilers, 100 Ibs. 
1—60”’x18’ Tubular Boiler, 100 Ibs. 
5—60”x16’ Tubular Boilers, 100 Ibs. 
Davenport, lowa. 


Free Sample 


MONADNOCK, BLDG. 
CHICAGO 


North, South, East WwW ° 

at home and abroad . oe Electrical World and Engineer ee \eadioe 
electrical journal, and is therefore the one which is consulted when purchasing is to be done, 
=I T BAS NO GEOGRAPHICAL LIMITATIONS." 
















HART & CO. 






DIRECT CONNECTED. 
30-K.W. Edd: 


KW Ww +B to Arm- 


ouse d 
» iro volts. 
PT, S, -t he 
son hs 
hood engine, 80 volts. 
20-H.P. Elektron 220 volt motor to 
Morse Williams freight elevator. 


BELTED. 
6o-amp. Crocker-Wheeler to Herresoff 
ine, 110 volts. 
2000 volt Electro Dynamic arc dynamo, 


10 amperes. 
so0o-Lt. Edison dynamo, 110 volts. 





100-K.W., General Electric, 125-V., 
M.P. generator, direct connected 
to 15% x 16 New York Safety 
automatic engine. ; 

100-K.W., Western Electric, 115- 
Wing MP. generator, direct con- 
nected to 16 x 16 latest type 
Ideal engine. ‘ ; 

100-K.W., 125-V., Edison bi-polars. 

150-K.W., 220-V., Edison bi-polars. 

75-K.W., 220-V., Western Electric 
M.P. 





FOR SALE. 


ly dynamo to Watertown 


—. & Sims 
10-K.W. Westinghouse dynamo to West- 


JORDAN BROS. 74 Beekman St., N. Y. 


STATION EQUIPMENT COMPANY 


2O4 Dearborn Street 
CHICAGO, ILL. 





Decemser 26, 1903. 








60-amp. Westinghouse dynamo to West- 
inghouse a 110 volts. . 
35-amp. Sprague — to Hornby 
600-Lt. Weston dynamo, 110 volts. 
s00-Lt. Edison Dynamo, 110 volts, D,C. 
to Brotherhood engine. 
400-Lt. Excelsior dynamo, 110 volts. 
45-H.P. C. & C. motor, 230 volts. 
30-H.P. C. & C. motor, 230 volts. 
15-H.P. Thomson-Houston motor, 500 
volts, with spare armature. 
1s General Electric, 2-H.P., 220 volt 
motors. 
12 Siemens & Halske s5-H.P., 220 volt 
motors, 220 volts, 550 RP.M. 
2 search lights. 
Large stock of smaller dynamos and 
motors. 
Repairing of electrical machinery in 
all its branches. 



















120-K.W. General Electric alter- 
nators. 
20 x 42 heavy-duty Allis Corliss en- 







gine. 
24x 48 Allis Corliss engine. 
500-H.P., cross-compound, con- 

densing engine, 150 Ibs. steam. 

Write for our new stock list, No. 
42, of Station Equipments and Ac- 
cessories. 











Dynamo ana Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


oeruaty Railway Field Coils {Ever 


The ELLIOTT BROS. ELECTRIC CO. 
Clevelend, O. 






B. W. PAYNE & CO. 


Hew and Second-hand Machinery 


WRITE FOR LIST. 


93 Cortiandt St., NEW YORK 





FOR SALE 


Complete new apnaratus embodying all the 
most recent improvements in machinery em- 
ployed in the manufacture of incandescent 
electric lamps. Will guarantee lamp man- 
ufacturers results as to cost and quality. 
Address No. 1158, care Electrical Worid 
and Engineer, New York. 


FOR SALE. 


Electric light plant in town of 1,000 pop- 
ulation. | In’ fine shape and on sound finan- 
basis. I did not want to take it, but 
was obliged to and now want. to sell it. 
New generator and thoroughly overhauled 
since taking possession. E. Secor, Buf- 
falo Center, Iowa. 


PROPOSALS 


NOTICE is hereby given that sealed bids 

will be received by the Board of Public 
Works of the city of Jamestown, N. Y., un- 
til 3 P.M., January 15, 1904, for furnish- 








ing 

One 350-H.P. compound condensing engine, 
including piping and condenser, 

One 200 alternating single-phase, 60-cycle, 

1100 volts dynamo, including exciter, or 
One 200-K.W. Turbo Generator set, single- 

phase, 6o-cycle, 1100 volts, including ex- 

citer, 

Specifications can be obtained from the 
Superintendent of the Municipal Electric 
Light Plant. 

A certified check in the sum of 5 per 
cent. of bid must be enclosed with each 
proposition, as a guarantee of good faith. 

he Board of Public Works reserves the 
right to reject any or all bids. 
Respectfully, 
P. H. Hoyt, 
S. A. Carson, 
W. I. BLyesrone, 
Board of Public Works. 
Datep Dec. 16, 1903. 








FOR 


La Lumiere Electrique, Paris 


A set nearly complete. This set lacks only 13 numbers and 
complete set which consists of 53 vols. 
morroco, others in parts. The missing vols. are 19, 40 and 52. A com- 
plete set sells for $100.00. The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from vol. 1, No. 1, Aug. 30, 1823, to the end of vol. 69, 
Nov. 27, 1858. 69 vols. bound in hearts, 


A complete set 


from the commencement to Dec., 1903, 17 vols. unbound, in very clean 
condition, mostly uncut, $35.00. 


American Society of Civil Engineers 
A complete set of the Transactions and Proceedings from the com- 
mencement to Dec., 1896, consisting of the Transactions, vols. 1 to 
36, and the Proceedings, vols. 1 to 22 complete, unbound, with two gen- 
eral indexes to the Transactions, vols. 1 to 21 and vols. 22 to 27. $125.00. 


Municipal Journal and Engineer. 


including its predecessor, City Government, from vol. 1, No. 1, _ 
1896, to vol. 15, No. 6, is 1903. Vols. 1, 2 and 3 bound in cloth in one 
30.00. 


For offers of other sets see adv. in Exrecrricat Worip AND EnGinegr, Oct. 


The Physical Review. 


vol. Others unbound. 


24 and 31. 





Flexible Leather Cover (Pocket Size) $1. 





EDWARD CALDWELL, - 












SALE 


vols, of a 
22 vols. are bound in half red 


some covers loose, $40.00. 






A complete set 





Aug., 






112 Liberty St., New York 


THE 1903 EDITION 


STANDARD 
WIRING 


For Electric Light and Power 


By H. C. CUSHING, Jr., A. I.E. E., 
Electrical Engineer and Inspector. 


ADOPTED 


By the Fire Underwriters of the United States. 

By Cornell University, Stanford University and 
other Technical Colleges and Schools. 

By over 47,000 Electrical Engineers, Centra. 
Station Managers and Wiremen. 


BECAUSE 


it is the only book on Wiring and Construction 
kept strictly up to date. 
it contains all the necessary Tables, Rules, 


Formulas and ustrations. 
It settles disput >s, and if referred to before 


wiring will prevent disputes. 


Sent post paid upon receipt of price, by 


McGRAW Publishing Co., 114 Liberty St New Vork City 







OWNERS 


Of central station electric light plants 
who are not receiving dividends proportion- 
ate to the investment are invited to address 
the advertiser. The benefit of a long expe- 
rience in correcting non-paying electrical 
properties is at your service providing the 
possibilities justify a sufficient remuneration. 
Address No. 1152, care Electrical World 
and Engineer, New York. 


FOR SALE 


at a bargain, one 34 x 60 left-hand 
Corliss Engine in excellent condition. 
Also one 650 Morgan & Williams 
Steam Drop. 


DAVENPORT MACHINE WORKS, 
Davenport, lowa. 





ALL NEW 
BOOKS 


ON ALL BRANCHES OF 


NGINEERING 


are for sale by the 


McGraw Publishing Co., 
Book Department, 
114 Liberty Street, 


New York. 











For Sale 























BELTED GENERATORS 
ALTERNATING CURRENT 
25 Cycles. 
1—700-K.W. Bullock, 3 phase, 13,200 

volts, 275 R.P.M. 
1—375-K.W. Westinghouse, 3 phase, 
_ ook Ww. Bu lock + ‘li 0 vol 
3-—-350- RPM » 2p » 22 ts, 


00 .M. 

1—288-K.W. 2400 volt, 2 phase, Stanley 
generator. 

1—275-K.W. Westinghouse, 2 phase, 
1100-2200 volts, 300 R.P.M. 

7 - General Electric, type “A. 
-_B. 3 phase, 10,000 volts, 450 
R.P.M. 

2—250-K.W. 2400 volts, 2 phase, Stan- 
ey generator, 400 R.P.M. 


I—100- Westinghouse, single 
phase, 1100 volts, 660 R.P.M. 
1—75-K.W. Stanley, 2 phase, 1200-2400 

volts, 900 R.P. 


1—75-K.W. Westipquoure, 2 phase, 1100 
volts, 720 R.P.M. 
1—60-K.W. Westinghouse, single phase, 
1100 volts, 900 R.P.M. 
133 Cycles. 
1—650-K.W. — 2 phase, 1200- 
2400 volts, 240 R.P.M. 
2—300-K.W. General Electric, single 
phase, 1150 volts, 300 R.P.M. 
1—150-K.W. Fort re single phase, 
1040 volts, 700 R.P.M. 
2—120-K.W. Westinghouse 
phase, 1100 volt, 1250 P.M. 
2—75-K.W. Westin house, single phase, 
1100 volt, 900 R.P.M. 


BELT. 


1—72’x132’ Scheiren 3-ply leather. 


WHEEL. 


1—18’x72”’ Heavy band wheel. 


single 


FACTORIES: 
Jersey City, N. J. 
St. Louis, Mo. 





DIRECT CONNECTED UNITS. 
ALTERNATING CURRENT. 


1—800-K.W. General Electric, type A. 
T. B. 72-800-100 R.P.M., 3-phase, 
60 cycle, 2300 volt, revolving field, 
direct connected to 27k sax4a ver- 
tical Cross Compound McIntosh & 
Seymour engine. 

1—600-K.W. General Electric, t A. 
T. B. Class 80-600-90 R.P.M., 3- 
phase, 60 cycle, 605 volts, direct 
connected to 32x48 Allis Corliss 
engine. 

1—s500-K.W. General Electric, type A. 
T 13,000 volts, 25 cycle, di- 
rect connected to Rice & Sargent 
latest type Cross Compound Corliss 
engine. 

1—200-K.W. Westinghouse, 220 volt, 
25 cycle, 3-phase, direct connected 
to 17}%4x21 Buckeye automatic en- 
gine. . 

The above outfits are all brand new. 

1—125-K.W. 1100 volts, 2 phase, 60 
cycle, Westinghouse, direct con- 
nected to 13&22x14 Vertical Cross 
Compound engine. 


DIRECT CONNECTED UNITS. 
DIRECT CURRENT. 


a—150-K.W. M. P. General Electric, 
125 volt, e direct connected to 
Tandem Co Corliss engine. 

a—so-K.W. M. PB. General Incandes- 
cent Arc Generators, 125 volts. 
Each direct connected to 12x12 Rus- 
sell engine, 300 R.P.M. These out- 
fits are brand new. 

1—25-K.W. 6 pole General Electric, 12 
volt, direct connected to vertica 
Compound Westinghouse automatic 
engine, 350 


ELECTRICAL WORLD anv ENGINEER. 


ODERN PowWER MACHINERY 


SEND FOR COMPLETE CATALOGUE JUST ISSUED ‘07 


ALTERNATING CURRENT 
MOTORS. 


2—50-H.P. Westinghouse, 3 phase, 400 
volt, 25 cycle. 


2—40-H.P. Westinghouse, 2 phase, 400 
volt, 60 We 

3—30-H.P. estinghouse, 400 volt, 25 
cycle. 


2—3o0-H.P. General Electric, 3 phase, 
220 volt, 60 cycle. 
1—20-H.P. Westinghouse, 3 phase, 400 
volt, 25 cycle. 
1—10-H.P. estinghouse, 2 phase, 200 
volt, 60 cycle. 
2—7%-H.P. General Electric, 3 phase, 
o volt, 25 cycle. 
1—7 1 LP. Westinghouse, 3 phase, 400 
volt, 25 cycle. 


MOTOR DRIVEN ARC 
MACHINES. 


2—11-A-200 capacity, Brush arc, ma- 
chines, multi-circuit, 500 R.P.M., 
direct connected to 90-H.P., 220 
volt motor. i 
2—12-B-1200 capacity, Brush arc ma- 
ines, multi-circuit, 500 -M., 
direct connected to 100-H.P., 220 
volt motor. 


ENGINES. 
, Simple. 


1—36x72 Corliss, 50 ton wheel. 
1—28x60 Allis, 1890 frame. 
1—28x36 Philadelphia Corliss. 
1—26x36 Hamilton Corliss. 
1—24x48 Twin Hamilton Corliss. 
1—22x42 Harris Corliss. 

1—21x18 Armington & Sims. 
1—18x48 Knowlson & Kelly Corliss. 


ROSSITER, MacGOVERN & CO., 


MAIN OFFICE: 
Whitehall Building, 17 Battery Place, 


New York City. 







N 


Immediate Shipments . ; 


1—18x48 Allis Corliss. 

1—16’’x36” Whitehill. b) 4 
1—18%4x18 Armington & Sims. 

2—16x16 Ball & Wood. 

I—15%4x24 Buckeye Tangye frame. 


1—14%x24 Buckeye Tangye frame. he 

o——aguse New York Safety Power Co. 

2—13x18 Harrisburg Ideal. one 

t—11x12 McIntosh & Seymour. 

1—9%x1o0 Armington & Sims. oke 
Compound. YY 


a—24&44x48 Tandem Cooper Corliss. 


1—20&36x48 Tandem Hamilton Corliss. W 
1—20&36x48 Tandem Fitchburg Corliss. | 
1—18&34x48 Tandem Cooper Corliss. b) 4 


4—16&32x48 Tandem Cooper Corliss. 

1—16&28x18 Tandem Erie Ball. we 

1—16&28x16 Cross Erie Ball. 

1—16&26x17 Tandem McIntosh & Sey- %% 
mour. 

1—15&25x16 Cross Erie Ball. oe 

1—15&23x17 Tandem McIntosh & Sey- 


mour. 
1—14&25x16 Ball & Wood, self con- 


tained. 
2—13&23x18 Tandem Williams. 
1—13&20%x15 Cross Armington & 
ims. 
1—12&21x16 Cross Erie Ball. ae, 
1—18&30x16 Westinghouse. 
1—16&27x16 Westinghouse. Ys 
1—14&24x14 Westinghouse. 
1—13&22x13 Westinghouse. Ae 


BOILERS. 
tage Teee, Franklin Water Tube, 140 
bs. 


2—66x16 Return Tubular. 
2—s4x15 Return Tubular. 


inc. 


BRANCH OFFICES: 
84 State St., Boston. 
Missouri Trust Building, St. Louis, Mo. 








(Continued from page 52.) 


W ANTED.—By an old established elec- 
trical construction company in N. Y. 
City, a thoroughly competent estimating man 
and solicitor for work; must have technical 
and actual experience and best of refer- 
ences. A good opening is offered for a ca- 
pable and efficient man. Address No. 1226, 
re Electrical World and Engineer, New 
York. 


W ANTED.—By large telephone company, 
a telephone engineer possessing a 

technical education and having had from 

2 to 3 years’ practical experience in the de- 

sign and construction of underground con- 

duits and pole lines. Address No. 1227, 

ore Electrical World and Engineer, New 
ork. 


W ANTED.—An engineer thoroughly ex- 

perienced in the manufacture of stor- 
age batteries; give references, experience 
and salary. Sichawey Automobile Co., 
Rockaway, N. J. 


W ANTED.—Incandescent electric lamp 

salesman to sell a high grade lamp, 
no objections to carrying as a side line; 
state age, electrical experience and _terri- 
tory, and if side line state principal line. 
Address Missouri American Electrical Co., 
3327 and 3329 Locust St., St. Louis, Mo. 


W ANTED.—Good foreman who under- 

stands underground conduit work for 
electric light system. Address Room 301, 
435 Sixth Ave., Pittsburgh, Pa. 


Che First and Most 
Tmportant Point 


about advertising is to select 
the right medium, If you 
want to do business with any 
man in the electrical field in 
any part of the world, the 
to advertise 
























right medium 
in is 





Electrical World and Engineer 



















SPECIAL LIST. 


We wish to call your attention especially to a number of dynamos we can offer for sale at very low prices, 


2—z20-K.W. Edison, 110 volt. 
1 Extra armature for same. 
2—45-K.W. Edison, 110 volt. 
1 Extra armature for same. 


1—90-K.W. T. H. dynamo, 
750 alternations. 


1—20-H.P. National motor in good or- 
der, 110 volt, 1200 R. P. M. 

1—z200-Lt. National dynamo, 110 volt, 
1200 R. P. M. 


2—6o0-K.W. Edison, 220 volt. 
Each of these 60-K.W. machines weighs 


110 volt, 


9,780 lbs. 
1—90-K.W. T. H. dynamo. New com- 
mutator and newly rewound 


throughout. Carbon brushes. 
volts, 750 alternations. 

ey - 220 volt Elliott-Lincoln, 

st-class shape, iron clad armature. 

All the above machines are compound 

wound, complete with sliding bases and 

rheostats and guaranteed to be as rep- 

resented. 


220 


ALTERNATORS 


1—z2,000-Lt. Royal, nearly new, 16,000 
alternations per minute, 1,100 volts, 
complete with armature and volt 
meter. 

1—1,500-Lt. Royal alternator, 7,200 al- 
ternations per minute newly re- 
wound armature, complete with 
ammeter and volt meter. 

2—National 1,000-Lt., 1,100 volts, new- 
ly rewound, 16,000 alternations per 
minute. 

2—National 750-Lé., 1,100 volts each, 
newly rewound, 7,200 alternations. 

1—so0-Lt. 10 amp. Western Electric Co. 
arc dynamos, 1200 alternations. 


1—35-Lt. Schuyler 10 amp. arc dyna- 


mo, 1200 alternations. 


Each of the above alternators is com- 
plete with exciter, sliding base and 
rheostat and are guaranteed to be as 


represented. 

All the machinery in the above list 
was replaced by larger machinery and 
all is just as good as new, 


LINCOLN ELECTRIC COMPANY 


World Building, 


71-73 Ontario Street, 


Cleveland, Ohio 














EVERY 


ENGINEERING BOOK 


IS EITHER 


Published or For Sale by us 


SEND US YOUR INQUIRIES 





Book Department, 


McGRAW PUBLISHING COMPANY 
114 LIBERTY ST., NEW YORK 























Bargains “of the Distinctly 
Better Quality. 


Direct Connected Sets. 
aaa G. E. 110 v. McIn. & 






1-—40-K.W. Jenney 220 volt Atlas. 
1—40-K.W. Shuckert 110 volt 
Daevel Compound. 
1—so-K.W. G. E. 110 v. Ideal. 
1—75-K.W. G. E. 110 v. Ideal. 


500 Voit Motors. 
Y—1%4—2Y—s—10—15—25- 
H.P. 

220 Voit Motors. 
14—1—-3—5 —7 4—10—15-H.P. 
110 Voit Motors. 


Y%4—'Y4—1—2—10—1§ —25— §0- 
ma. 










A. C. Motors. 
1—s—10—so-H.P. G. E. 
Transformers. 
Full line of various types. 









Extra Armatures. Arc Dynamos. Arc Lamps. 
Pumps. Condensers. High Class Repairing, 


THOMPSON-BONNEY CO. 
45-47 York St. BROOKLYN, H.-Y, 








FOR SALE 


One half interest or less in an 


$15,000. 
electrical manufacturing concern showing 
net profit last year of 20% and still grow- 
ing; present holder retiring on account of 
health. Salary of $2400 guaranteed to pur- 
chaser, Address No. 989, care Electrical 
World and Engineer, New York. 








Se eat deeds 
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ARCHER, GEO. F., E, E. 


Ingenious Electrical and Mechanical Devices Designed. 
Specialist on Intercommunicating Telephone Systems. 
Meritorious Inventivns Exploited. 

Steam Plants and Electric Plants. 


180 NASSAU STREET, NEW YORK 














RNOLD ELECTRIC POWER 

STATION COMPANY, 
Engineers, Contractors 

For Complete Electric Plants. Results Guaranteed. 


SUITE, 1539 MARQUETTE BLDG., CHICAGO. 
NEW YORK OFFICE: 711 TRANSIT BLDG. 






rll asBURG DISTRICT 


SSOCIATED ENGINEERING 
CO., THE 
Consulting Engineers 


yo2 EMPIRE BUILDING, PITTSBURG. 


Steam, electrical and hydraulic engineers. 
Furnaces and mill work. 


H. R. BISHOP 


W. E. BAKER 


BAKER & CO., W. E. 


Engineers 


170 BROADWAY NEW YORK 











ARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 


56-58 PINE ST., NEW YORK. 
Examinations and Reports on Electric_Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 
Telephone 2730 John. 
Western Office ‘‘The Portland,” Portland, Oregon. 








BROWN, CHAS. L. 





Contracting Electrical Engineer 


8e4 FISHER BUILDING, CHICAGO 
Telephone Harrison 3698 






URCH, EDWARD P. 


Electric Railway Engineer. 


Betterment of Existing Systems. 
Engineering and Financial Examinations. 
Plans for New Railways. 


1222 GUARANTY BLDG., MINNEAPOLIS. 








YLLESBY, H. M., & CO. 
; Engineers 


Design, Construct and Operate 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 






Railway, Light, 







Ee eel 


_C. W, CARMAN. 











M. C. HARTMAN. 
ARMAN & CO., Chas. Whitney, 
Coasulting -Engineers, 


88 La Salle Street, 
CHICAGO, ILL. 


Tel. Main 3510. 


CHAPMAN, CHARLES A, 


Consulting Engineer. 


Rooms 1040-42 204 DEARBORN ST. CHICAGO. 


OHO & COMPANY, H. B., Inc . 


Civil, Electrical and 


Mechanical Engineers 


Contractors for Complete Electric, Hydraulic 
and Steam Installations, Railways 


1347118 LIBERTY STREET NEW YORK 


CORSON, Wm. R, C, 


Consulting Engineer. 


Plans, specifications, superintendence of factory, power 
and lighting installations. 

Investigations of electrolysis of underground structures. 
Electric machine design. 

Reports. Laboratory tests and experiments. 
36 PEARL ST. HARTFORD, CONN. 





DOBLE, ROBERT McF. 


Consulting and Supervising Engineer 
Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 

417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 


FORD, BACON & DAVIS, 
ENGINEERS. 
24 Broad Street, 


BRANCH OFFICES. 


21v4 First Avenue, Birmingham, Ala. 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


New York. 





FOSTER, HORATIO A, 


Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 
systems for central stations, street railways, etc. 
630 BULLITT BUILDING, PHILADELPHIA, PA. 


&. W. HAMMER, Pres. & Treas. H. J. MINHINNICK, Sec. & Gen’l Sup’t 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Poweér Transmission. 

SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 





f A rc “fo LINE. 


) 
: 





paratus. 


S. H. MARTIN, Pres. 








ELECTRICAL REPAIRS 


We rewind Armatures, Fields and Transformers. 
Refill Commutators or make them new to order. 
Repair Arc Lamps and any piece of machinery or ap- 


Install Electric Light and Power Plants complete, or 
any individual machine. 
Have expert workmen and guarantee all we do. 


Northtestern Elecrtric Cn. 


71 W. WASHINCTON ST., CHICACO 


DECEMBER 26, 1903. 


HAN CHET T, GEO, T. 


Consulting and Electrical Engineer. 





114 LIBERTY STREET, NEW YORK. 





HERING, CARL 
Consulting Electrical Engineer and Expert. 
Tests, Measurements, Reports, and Opinions. Patent 
litigation. Inventions developed. Affiliations in for- 
eign countries. 
Long Distance Telephone 3-51-24, Philadelphia. 
927 CHESTNUT ST., PHILADELPHIA, PA. 





ORRY, WILLIAM SMITH 


Consulting Electrician and Engineer. 


Designer of Electrical Machinery. Specialty, Ther- 
mo-Electric Furnaces and Automatic egulators for 
same. 


UNION CARBIDE WORKS, 
NIAGARA FALLS, N. Y. 


Rosert E. Hutton. G. H. Hutton, Jr. 


TON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 
Consulting and Contracting Electrical and 
Mechanical Engineers. 
Central Stations. Electric Railways, Steam and Power Plants 


RON CITY ENGINEERING CO. 


Contracting Electrical Engineers. 


Power and Light Installations, 
Bett L. D. Tex. 1599 Court. 
FRICK BLDG., PITTSBURG, PA. 









ACKSON, DUGALD C., C. E. 
JACKSON, WILLIAM B., M. E. 


MEMBERS 


American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 


Engineers. Experts. 
MADISON, WIS. 








ELLY ENGINEERING CO., THE 
JOHN F. 
Consulting and Contracting Engineers 


149 BROADWAY, - ° - NEW YORK. 
’Phone-7259 Cortlandt. 










K OHLER BROTHERS 


G. A. Epwarp KoHLer. FRANKLIN W. KOHLER. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 


















M. J. CLARK, Vice-Pres. J. R DEANE, Sec’y & Treas. 








Hane dal SC 


eae ras 














aioe 


DECEMBER 26, 1903. 


. one VAN RENSSELAER. 
Illuminating and Electrical Engineer 


Specialty: The design of illumination for hotels, of- 
fice buildings, ‘public edifices, etc. 


18 EAST ADAMS ST., CHICAGO. 
Telephone—Harrison 2104. 


a Cc. O. 


Consulting Electrical Engineer, 


76 WILLIAM STREET, NEW YORK. 


MASSON, R, S. 


Consulting Electrical Engineer. 


232 CROCKER BLDa&. 
San Francisco, Cal. 


7066 LANKERSHIM BLDG, 
Los Angeles, Cal. 


UNROE, HALL & HOPKINS, 


Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 


Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, Dynamite, Smokeless Powder and other Ex 
eoaves, the recovery and concentration of spent 
acids. 


MURALT & CO, 


Engineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 


ALMER, W. K., M. E. 


Consulting Engineer 


Mechanical and Electrical Engineering, Power Plants, 
Manufacturing Establishments, Designing of Machinery, 
Patent Work, Inspections, Tests and Reports. 


KANSAS CITY, MO. 
401 NEW YORK LIFE BLDG. Phone 2967 Main. 


PATTERSON, H, C, 


Mechanical, Electrical 
and Hydraulic Engineer, 


17 STATE STREET, NEW YORK, 





Consulting and Contracting Engineers, 


Electrical Engineers of all classes, 


Superintendents of Electric Lighting Stations, 





BOOKS 
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PEPPER & REGISTER, 


General Contractors 
112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 


HEAFF & JAASTAD,. 
[Mechanical and Electrical Engineers. 


\ 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





PIERCE, Richardson & Neéiler 


Consulting and Designing Engineers 


R. H. Prerce MANHATTAN BUILDING, 
S. G. NEILER CHICAGO. 
H. A. Rosinson 110 STATE STREET, BOSTON. 


WER INSTALLATION CO. 
Engineers 


Complete Power Plants Designed and Constructed 


GEORGE F. WESCOTT’ 
BUFFALO, N. Y. 





PRATT & ATKINS 


Engineers 











Electrical, Steam, Mechanical. 
jooo-100r MONADNOCK BLDG., CHICAGO. 


SANDERSON & PORTER, 


Engineers and Contractors, 


Electric Railways, Light, Power and 
Hydraulic Plants. 


52 WILLIAM STREET, NEW YORK. 





SARGENT & LUNDY, 


Engineers, 


1000-46 E. VAN BUREN ST., Chicago. 
FREDERICK SARGENT. A. D. LUNDY. 


CHOTT, W. H. 


Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 


SpEcIaLTIEs.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 





Superintendents of Telephone, Exchanges, 
Superintendents of Electric Street Railways, 

Large Manufacturers, Dealers and Importers of Electri- 
cal Apparatus 





ON ANY ELECTRICAL SUBJECT, sent prepaid to any 
address in the world upon receipt of price. 


SEND FOR CA'TALOOGOUE 


McGRAW PUBLISHING COMPANY, 


BOOK DEPARTMENT 








TANTON, LE ROY W. 


Consulting Telephone Engineer 
Plans, Specifications and Supervision of Installation of 
complete telephone plants. ‘ 
Special Reports on Telephone Properties and Apparatus. 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 








TERN, PHILIP K, 


Consulting Electrical and Mechanical Engineer 
and Solicitor of Patents. 


Electrical Machinery. Power Transmission and Ther- 
modynamic Apparatus eae. Special attention 
iven to Internal Combustion Engines. Expert in 
atent Litigation. Inventions deve en 

130 FULTON ST., NEW YORK. 
Telephone, 5876 Cortlandt. 


AGNER, HERBERT A. 


Consulting Electrical and Mechanical Enginees’ 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST. LOUIS. 





Wit E & COMPANY, J. G., 
Incorporated. 


Engineers, Contractors 


43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


Lonpon CORRESPONDENT: 
J. G. White: & Company, Limited, 
22a College Hill, Cannon St. 













HIT TED, THOMAS B., 


Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 


Plans, Reports, Specifications, Superintendence of 
Transmission work and Electrical Equipment of Mines 
a Specialty. 

516 MAJESTIC BLDG... DENVER, COLO. 


POWERS’ 
CENTRAL STATION NIBEC TORIES 


STREET RAILWAY 


Complete, up-to-date manuals for fimancial, Official, 
, Electrical and Mechanical Reference. 


The E. L. POWERS CO., PUBLISHERS, 
150 Nassau St., New York. 


In all parts of the world are reading 


ELECTRICAL WORLD 
AND ENGINEER. 


114 Liberty St., New York. — 
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Father Time approves and 
adopts it. 












Let us tell you how to use it in 
your Factory to determine the 
cost of your products. 







IT-MAKES -NO “CLERICAL ERRORS” 


SEND FOR BOOKLET 


Calculagraph Company 


13 Maiden Lane, NEW YORK, U. S. A. 


AGENT FOR GREAT BRITAIN: AGENT FOR CANADA: 
J. J. Stockall & Sons, Ltd., 6-8-0 Clerkenwell Road, London, E. C., England. Northern Electric & Mfg. Co., Ltd., 1760 Notre Dame St., Montreal. 


THE FAHNESTOCK TRANSMITTER COMPANY 


Manufacturers of the 


UNIVERSAL MICROPHONE and PATENT 
SPRING BINDING POST. 


74 Cortlandt Street, New York City, 













Telephone Service ri: 
Quickest Messenger 


RATES IX MANHATTAN 
Residence from $4 a month Business from $5 a month 








ONOPLEX TELEPHONES $2.50 EACH. 
Also a Trade Discount. 









Telephone Transmitter 





















Monoplex Telephones are the sim. 
Arms One Year Contracts Monthly Payments 
in use, giving perfect service 
They aie guaranteed for one yea; NEW YORK TELEPHONE co. 
W. J. BARR MFG. CO., 1S Dey Street 111 West 38th Street 220 West i24th Street 
Desk Instruments, CLEVELAND. 





Instruments 2.50 per end. 
20 N. 6th St., Philadelphia. 





Zend 
Atwater Kent Mfr. Co.. 1 


DISTRICT MESSENCER 
BOXES ax) FIRE ALARM 


WViaDuUucr So. 
BALTIMORE, MD. (3) 





This is our Junior Type 
—— Class C 


Instrument 


ALL NEW BOOKS 
Price f. 0. b. factory $50.00 


on all branches of 


Engineering 


are for sale by the 
McGRAW PUBLISHING CO 
Book Department 
114 Liberty Street, New York 


Write us for anything per- 
taining to wireless telegraph 
apparatus and supplies. 








We Manufacture Wireless Apparatus, 
comprising parts and complete outfits. MADE ON HONOR. SOLD ON MERIT. 


THOS. E. CLARK WIRELESS TELEGRAPH-TELEPHONE CO. 


Factory, Pontiac, Mich. 






Detroit Office, 309 Stevens Bidg., corner Grand River and Washington Aves. 
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We are informed that over 


THE INTERNATIONAL 


$ 5 0 - A Day New Type Self-Restoring Crop 
has been saved by a single SWITCH BOARD. 


ing Compan 
ee ae Tae Ask for sample drop and quotations. Cost 
for more than a year past by the 


use of our nothing to convince yourself that itis 
New 





Methods and Material A PERFECT APPARATUS. 
in Electrical Construction Made in any desired capacity. 
“Itis up to yOu || jnTERNATIONAL TELEPHONE M’F’G. GO. If 


CHICACO, ILLINOTS. 


Electrical 
Operating Companies 


you 


Jobbers 1S ile a ; 
Contractors TYPE F don t 


. DESK SET ne 


Engineers iene ii 
to know how it was done. inn Pants ‘> _—_ oO 


ur Postal Card request your 
r ill secure you Telephones ° 
a . subscribers 
Descriptive Literature Switchboards 


» 4. eames be Protectors Automatic 


12and 14 S. Jefferson St. 


SR THE NORTH ELECTRIC CO. 
. 147-157 St. Clair St., Cleveland, Ohio. Telephone 


Chicago Office: 1511 Monadnock Block. > 
Service 
6th EDITION, With Supplement F R A N K B = Cc O O kK you 


DYNAMO. CABLE TERMINALS 
ELECTRIC AND 








don’t 







MACHINERY TELEPHONE PROTECTIVE APPARATUS give 
7 os. a of my well known standard types, for both Central th em 







MAN Office and Subscribers’ Stations. Over 500,000 in 
- ees. or use. Covered by U.S. Letters Patents. 






the 
best. 





McGraw Publishing Co. 240-244 West Lake St., - Chicago, U.S. A. 





Book Dept., 114 Liberty St., N. Y. Write for Catalogue. Correspondence solicited. 
















Write for our 





catalogue. 






Every Mi Eve ry 


ae sents Cas Day or Night 
| The Clark Automatic Telephone System 


is at the user’s instant command. It needs no Central Operator 
—saves all Central” Expense—is durable, simple. You simply 
turn the dial—the connection is made! in your OFFICES, 
SHOP, FACTORY, WAREHOUSES OR PLANTATION 
it will increase your business capacity mightily. A great thing for 
HOSPITALS and PUBLIC BUILDINGS, too. 














Automatic 
Electric 
Company 
Chicago, U..S. A. 












For SMALL TOWN EXCHANCES it is the best, most 
economical and convenient system known. 


SEND FOR CATALOGUE “C,” 
CLARK AUTOMATIC TELEPHONE 
SWITCHBOARD CO., PROVIDENCE, R. I. 
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Make no mistake when 
ie placing your 1904 orders 


rf f one ©) 


Why buy cheap inferior make 
Miniature Lamps when you 
can get the reliable 


JAEGER LAMPS 


at right prices ? 


Write for our quotations on 
Your Year’s Supplies! We 
may interest you. 


Jaeger Min. Lamp 
Mfg. Co. raceme ri 


P. S.—We are in no way connected with any 
other lamp factory in New York. 





1000 DESK STANDS 


Made and Sold Every Month 


THEY MUST BE GOOD 


. » WE MAKE... 
ALL KINDS OF TELEPHONES 
ALL KINDS OF SWITGHBOARDS 


American Electric Telephone Co. 
CHICAGO. 








THE 
















American 
Bell Telephone 


Company, 







THERE. IS:“WO “BOOK. ° 
ON ANY ! 


ENGINEERING SUBJECT 


WHETHER ELECTRICAL, CIVIL, MECHAMCAL, 
MINING, ARCHITECTURAL OR CHEMICAL 


THAT WE CANNOT SUPPLY 
SEND US YOUR INQUIRIES 
McGRAW PUBLISHING COMPANY 
Bock Department, 114 LIBERTY ST., NEW YORK 













125 Milk Street, Boston, Mass. 
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Kellogg Popularity 


Our sales during September and 
October of this year were 125 per 
cent. greater than the sales of the 
corresponding months of last year. 


A Practical Telephone 


when made as 





STROMBERG--CARLSON 


builds them. 









What better proof of the people's 
confidence. in Kellogg apparatus 
could -be had than this? 






Kellogg Switchboard and 
Supply Company 


Green and Congress Streets, Chicago 





Combination Telephone. 





A practical telephone for mounting in a roll top desk or any place 
where space is limited. 






WRITE FOR BULLETIN No. 5-D. . — 
Electric Building 


Cleveland 





346 Broadway 
New York 









Stromberg-Carlson Tel. Mfg. Co., 


Gen’! & Eastern Office: Sales Dept.: 
ROCHESTER, N. Y. CHICAGO, ILL. 


A (at 





Keystone Telephone Building 
Philadelphia 





FESSENDEN 


WIRELESS TELEGRAPH SYSTEM 
OPERATION GUARANTEED 


Telegraph sets for working up to 150 
miles over land or 350 miles over sea can 
be supplied generally from stock. 





: Magnets and all Kinds of Coil Windings of Insulated or Baer 
Wire for Every Purpose. 
VARLEY DUPLEX MAGNET COMPANY, PROVIDENCE, RHODE ISLAND 





Sets for longer ‘distances supplied at 
short notice. Sets may be tested by pur- 
chaser before delivery. Very speedy and 


ELECTRICAL WORLD AND ENGINEER ae: Bet a i ll 
cee NATIONAL ELECTRIC SIGNALLING CO. 


it has the best class of readers. Eighth and Water Streets, Washington, D. C. 





OUR LATEST 


The Biaphone 
Wall Sets ne Desk Sets 


Discount 


3.°° Per Pair | peaters | 5.°°7 Each 


Fully Guaranteed Telephones, Highest Grade 
Solid Back Transmitters. Double Pole Receivers 





Lowest Prices on all Styles | 


Send for Catalogue THE RUSSELL-TOMLINSON ELEC. CO., DANBuRyY, CONN, 
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MoOo}roerR BOOK 





No. 32. (Page Nine.) August 1, 1903 


Heating These machines, owing to liberal proportion and careful design, 

—————~___ operate with very moderate rise in temperature, so that the 
commutator, which attains higher temperature than any other part of the machine, 
when running continuously under full load, will not rise more than 4o degrees 
Centigrade over the temperature of the surrounding air; while the armature, due 
to the ventilating system already described, runs from 10 to 20 degrees cooler. 

All sizes will carry 25% overload without sparking or injurious heating, and 
will withstand 100% momentary overload without injury. 

Test Each machine, on its completion, is given a running test under 

full load, and a record of its performance kept on file. A copy of 

this record will be sent to the purchaser of the machine on request. 

We are pleased at any time to supply copies of tests on any of our sizes of 
machines to intending purchasers. 

Guarantee Every machine is guaranteed for one year from date of ship- 

——_———_ ment against electrical and mechanical defects. Should any 
part of the machine prove to be defective within this period, a new part will be 
furnished without charge. 

The Robbins & Myers Co. will not assume any responsibility or expense 
for repairs to their apparatus by outside parties without direct authority. 








Group OF STANDARD FRAME % Motors SHOWING DIFFERENT VIEWS. 








THE ROBBINS & MYERS CO. 


SPRINGFIELD OHIO, U. S. A. 
New York Office, 170 Broadway 


* Publishers’ Note-—For some time past we have been advertising “The Standard Motor Book,” 
which is a brief work devoted primarily to a full description and data of the line of Protected Type 
Motors from 1/30 to 15 H.P., known as “The Standard.” The interest in D.C. motors of these sizes 
is so general, and the demand for this book has been so great, that we have decided to publish it in 
its entirety in this and succeeding issues of this journal. 
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THE STANDARD 
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The illustration is of a 2000-kilowatt genera‘or in course of erection and shows the field- 


Mfg. 


coil and inductor exposed. 


Electric 


Stanley 





STRUCTURAL STEEL 
| FOR EVERY 
PURPOSE 


Youngstown Iron, Sheet and Tube Company’s Plant, Youngstown, O. 


Light Structural Work 





AMERICAN ) Engineers 
i BRIDGE a 
COMPANY > 


of New York Contractors 


EASTERN DISTRICT 
PITTSBURG DISIRICT - 
WESTERN DISTRICT 


100 Broadway, New York 
Frick Bullding, Pittsburz, Penna. 
1315 Monadnock Block, Chicago, III. 





Lillibridge, N. Y. 21-1734. 
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e Syvyrtem 


BY 








Inductor Generator 


Stationary Field 


Stationary Armature 
NEITHER BRUSHES, 
COLLECTORS NOR MOVING 
CONDUCTORS OF ANY KIND 


The S. K. C. Inductor Type of Gene- 
rator is entirely free from complication. 
Wear and tear are only such as can re- 
‘ult from the simplest known mechanical 
movement—a shaft revolving in bearings. 
There is no “theory” about paralleling 
S. K. C. machines. They simply do it. 


Pittsfield, Mass. 


Company, 





COMMERCIAL 
ELECTRIC 
co. 


INDIANAPOLIS, 
INDIANA JU. S. A. 














Can _ furnish 
the machine 
and if you wish 
quality proof 
6000 users 
will tell you 
they are the 
best. 


Bulletin 330 
Standard motors and generators 


ELECTRICAL WORLD 
AND ENGINEER ..... 


has the largest paid circulation 
of any electrical weekly paper 
published, and it has the 


BEST CLASS 
OF READERS 












i 





Tg ac 
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BULLOCK ELECTRIC MANUFACTURING COMPANY 


CINCINNATI, OHIO, U. S. A. 












1500 K. W. Bullock Fly Wheel 6c Cycle Type Alternator. 


Builders of Direct and Alternating Current Apparatus 












Established 1891. 


Electric Machinery Co., 


MANUFACTURERS OF 


Direct and Alternating Current Machinery 


---FOR... 


Flectric Lighting and Power Transmission 
I to 500 K. W. 
Minneapolis, Minn., U. S. A. 

9,500 K. W. Capacity in Successful Operation. 


Es 
ice Ma Tn by 
Un ar ee 
A aa 7 
\ t 


Incorporated 1902. 










Belleville, N. J., U. S. A. 
HIGH GRADE 
ELECTRICAL MACHINERY. 


Motors, |, to 20 H. P. 
Dynamos, ,|, to 17 K, W. 


















Foreign prpetpent and 
New York Uffice 


GOUDEY-McLEAN CO. 
(2) 120 Liberty St.. \ “ 




















DYNAMOS 
and MOTORS 


UN aues 1! le : Ne 


WHICH WE USE IN MAKING OUR 


NAME PLATES 


enables us to make an 
» attractive, durable, well 


that possess all the 


essential points for 
increased life and sat- 
isfectory operation. 
THE NEW ENGLAND 
MOTOR CO. 


LOWELL, MASS, 


made, well finished plate 
AT A LOWER PRICE 


Dena jor Bullets 
than any other similar plate 
on the market. 


i ia i Fl ts C i er 
a | REL he ties 0. 
We make them of any material in any style. 


EG y Mle: Generators and Motors 





MILWAUKEE ELECTRIC CO. 


Manufacturers of 


Dynamo Electric Machinery 


From 1-20 H.P. to soo Kw., belted or direct s 
uae! MILWAUKEE, wis. 71-77 W. Jackson Boulevard, Chicago, Ill. 





Send for Catalogues. 
AKRON ELECT. TIFG. CO. 
AKRON, OHIO. 


a 
ELECTRICAL W WO LD IS MORE WIDELY QUOTED ABROAD THAN ANY 
R and ENGINEER OTHER ELECTRICAL JOURNAL PUBLISHED 
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A New Small Motor Ready_ior_immediate shipment 


Fe, a 
wa " 7 
ie aa > r E 
- > i * 


CROCKER-WHEELER COMPANY 


BRANCH OFFICES IN MANUFACTURERS AND 
ALL LARGE CITIES ELECTRICAL ENGINEERS AMPERE, N. J. 









National 
Electrical Machinery 






Direct and Alternating 
Current 
|For 
Lighting, Power-and-Railway Service 


built in capacities 
up to 


1500 kw. 









Totor Exciter Set. 


National Electric Company 


CHICAGO, Old Colony Building W SEATTLE and SAN FRANCISCO, 
PITTSBURG, Gellatly & Co. MI 3 AU K EE Kilbourne & Clark Co. 


Are You Satisfied With Your Present Earnings ? 


IF NOT, THEN ADVOCATE THE USE OF OUR 


Single Phase Self- 
Starting Motors 


WAGNER ELECTRIC MFG. CO. 


ST. LOUIS, MO., U. S. A, 
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' Ge" AND “BLS 
| CeEerrem i ELWELL-PARKER ELECTRIC CO. Mec 
| New York Office, 95 Liberty St CAsveLAnD. OHIO, U.S. A. ee 


LOW SPEED 
e acre” 


THE WARREN ALTERNATOR 


BEST BECAUSE WE MAKE IT BEST. 


The Warren Alternator as a 
finished product is worthy of the 
greatest admiration. As a machine 

’ in use it is admired and loved by 
ture to start out to excel in any ‘ : 

, : as every engineer who is so fortunate 
line of endeavor. In addition to a ‘ : : : 
me as to have it as part of his station 
that, to succeed, One a abil = Ae a equipment. 
ity and sticktoitiveness. hat we ' | Of course, there is ample rea- 
had all of these is proved by the 4 “ 7 son for it—we will tell you why, 
tit if you are interested. 


It takes a lot of nerve and faith 
in one’s ability and belief in the 


future profitableness of the ven- 


present Warren Alternator. 


BELTED TYPE, 


Ramsey Electrical M’f’r’s’ Co., Carter & Gillespie Electric Co., H. B. Coho & Company, 

1211 Filbert St., Philadelphia, Pa. Atlanta, Ga. 114 Liberty St., New York. 
C. W. Hobson, Western Electrical Supply Co., G. A. Wilbur & Co., 

Waco, Texas. St. Louis, Mo. 183 Crocker Bldg., San Francisco, Cal. 
C. A. Cotton, W. t. Gray & Co., Z. C. Miles & Piper, 

129 Pearl St., Boston, Mass. Minneapolis, Minn. Seattle, Wash. 


SANDUSKY, OHIO, u. s. a. A. M. Searles, 1200 Fisher Building, Chicago, III. 





Ta ART Mn || BROWNING MOTORS AND DYNAMOS 


ad a ARE THE BEST. 


Manufacturers of 
Representatives in All Large Cities. 


GENERATORS, LONE ae AUTOMATIC CON- Write for information. 
TROLLERS, DIRECT CONNECTED MINE PUMPS. THE BROWNING MFG. CO., Milwaukee, U.S. A. 





HUNDREDS OF THE BEST KNOWN 


Railway, Lighting and Power Stations, Mills, Factories, Mines, Hotels, Stores, etc, are 


equipped wih ““C & C” Type M. P. Generators, 


which are giving constant service and entire satisfaction, 


DON’T YOU WANT TO BE SATISFIED ALSO? 


THE C&C ELECTRIC COMPANY, 143 Liberty ST., New YorK 


100 K. W. “M,e.” Generators 
Works: GARWOOD, #. J. Branches: BOSTON, CHICAGO, PHILADELPHIA 





WRITE Soraceeue or ELECTRICAL BOOKS 
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1 to 3 HLP. 3, to 2} K.W. 


STURTEVANT 
AMUN LG 





PRESSURE BLOWER 


Robins Conveying Belt Co., 
15 Park Row, New York City. 


(3) 











In 100 types and sizes 
High speed & high grade 
We build both engine ° ° 
tart, ee ie The Mechanical Appliance Co. 


end for Bulletin Mi , Wis. 
Sea | Batctin 80 Milwaukee, Wis. | | winDING MACHINERY 


BOSTON, MASS. Efficiency and Results Guaranteed 
AMERICAN INSULATING 


NEW YORK « PHILADELPHIA + CHICAGO 
au ies |OCKE aaa ined MACHINERY CO 
171 iP Velen te " / = 
» (rie, BaP | 940N. 3d St. PHILADELPHIA, PA. 


A CONVENIENT WAY To carry coal to a boiler room is to 
install the HUNT “Industrial” Railway 
and charging cars. It ts not a costly item. 

A wheelbarrow with a carrying capacity of 250 pounds would have to make 
eight trips to handle the amount of coal which. a charging car carries at one time, 
namely, 2,000 pounds, and less effort is required to move the car with tts ton 
load than the wheelbarrow with its 250-pound load. 

Write for catalog No. 039, which contains a special offer by which you can 
make a test of this railway without charge excepting a few dollars for freightage. 


WEST NEW BRIGHTON, NEW YORK 
C. W. HUNT COMPANY te Leck Otticee 45 Broadway o 

















































Electric Traveling Trolley Hoists and Tracks. HAND y TRAVELING 
The latest designs. Catalog free. 4 AND JIB CRANES 


NORTHERN ENGINEERING WORKS, 12 CHENE ST., DETROIT, MICH. 


a6 > SYSTEM OF ELECTRIS LIGHTS AND FANS 
FOR ALL KINDS OF PASSENCER CARS 
THE As the “up-to-date method” of car lighting is being used by leading rail- 
way lines and is, of course, always preferred by the traveling public. 
Consolidated Railway Electric Lighting & Equipment Ce 


WESTERN OFFICES: 83 WEST JACKSON BOULEVARD, CHICAGO. GENERAL OFFICES: 100 BROADWAY, NEW YORK. 














MADISON. WIS.. U.S.A. 
Economical, 
Simple, Hardy 


130 


Northern B 
Motors— 



































An extension of the spherical frames, Multipolar construction, form wound 


including % to 3 H. P. (Generators coils, laminated armatures, superior com- 





of corresponding ratings). mutators, simple brush holders. 


Get Booklet No. 337 
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Automatic Side Discharge 


For Third-Rail or Overhead Trolley 
for COAL, SAND, etc. 
John A. Mead Mfg. Co. 


No. 11 BROADWAY, NEW YORK CITY 


Manvzfacturets of ~RIDGWAY BELT CONVEYORS 


ie) aa 





CAR 


m 
r 
tn 
a 
= 
a 
a 





Maris Cranes 


require but small head room 















short end room, and are eas- 










ily controlled by one man Overhead horizontal runs of gravity discharge elevators, 90-H.P. Renold Silent Chain driving a blower at R. H. 
Maryland Steel Co., Sparrow’s Point, Md. Macy & Co.’s store, New York City. 
from the floor. 
‘ . i. 
You will ea the co This photograph, taken when motor was running at 


If you have coal and ashes to store and handle 
full speed, shows 


bination, 


mans sromers || (TERRES  CMUnREas 


PHILADELPHIA, PA. 





running as smoothly as leather belting and without 
noise or slip. 
In this drive, we employ the spring sprocket wheel, 


AGENTS: will simplify the work, and reduce the cost. Twenty- 
MANNING, MAXWELL & MOORE six years of successful installations entitle us to this 













NEW YORK CHICAGO BOSTON om. to relieve the chain of sudden jerks. 
Write for Booklet ‘‘C.” 
Ris — Chain — ew Sack LINK-BELT ENGINEERING CO. Pittsburg 
ightness, power, strength, 
comenenene oa calde, a0 other block 49 Dey St. NICETOWN, PHILA. Park Bldg. 
= Chicago LINK-BELT MACHINERY CO. Chicago 








DUPLEX 


TRAVELING FOWER 
CRANES THE CASE MFG. CO. TRANSMISSION 


COLUMBUS, OFIOC,7 
Jis u. S.A. APPLIANCES 


























Economy in Handling Increases Profits 
Asa general rule, the more labor you employ the smaller your profits are. AULTMAN elevating, conveying and 
storing machinery, by decreasing the number of your employes, increases your profits accordingly. 
Drop a line to either our home office or to any of our Eastern representatives—it’ll receive our most prompt and 









careful attention. 


NEW YORK, 106 Graham Bldg. PHILADELPHIA, 716-718 Fidelity Mutual Bldg. (2) PITTSBURG, PA., 701 Empire Bldg. 









ELECTRICAL WORLD anno ENGINEER. 





DECEMBER 26, 1903. 






















Can you tell 
positively if an 
Hydraulic Jack is 
trustworthy, of 
course you can’t, 
neither can you 
foresee the dam- 
age that might 
occur from the 
use of an unreli- 
able Jack. 

You’ve got to trust the 
makers. We put quality in 
our Jacks—experience has 
taught us how, and reliability 
goes with quality. 


THE: RANGE 


OF THIS COMBINATION OF 


Flexible Shaft and Multi-Speed Motor 


is limited only by the length of conducting wire on the reel 


FOR ALL-AROUND PORTABLE WORK IT HAS NO EQUAL 
Drilling, Tapping, Reaming, Emery Crinding 
A PORTABLE MACHINE SHOP IN ITSELF 
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fREROBERT ATCHISON 
























PERFORATED METALCO. $3 Youll never nd any other 
Cr ee se ms eae as Wane - alo 8. 
°: — Write for Fack Catalog. 
600 0.0 00.00 0.0.0.0 RI THE ONLY PRACTICAL ELECTRIC MOTOR 


WATSON-STILLMAN CO, 


453 The Rookery 208 E. 43rd Street, 
CHICAGO NEW YORK 





WITH AN ‘ 
infinite Variety of Speeds 
Within Extreme Limits 
SELF CONTAINED. NO OUTSIDE STARTER OR RHEOSTAT 


Shall we mail you Catalogue? 












LET US HAVE YOLR SPECIFICATIONS 
6" SINGLE DUPLEX & ROTATIVE 
STEAM annD POWER 









STOW MFG. CO., Binghamton, N.Y. 


GENERAL EUROPEAN ACENTS 


SELIG, SONNENTHAL & CO., 85 Queen Victoria St., LONDON, ENG. 


See Stationary Motors in Next Issue. 






SIMPLE COMPOUND & COMPOUND CONDENSING- 
ELEVATOR& WATER WORKS: 
PUMPING ENGINES 


Barnes’ 
pright Drills 


8-inch to 42-inch Swing 













No. I 


~ 


Screw Cutting Lathes, SEND FOR CATALOGUE 


from g-inch to 13-inch swing. 
Arranged for Steam or Foot 


Power, Velocipede or stand-up WF. & John Barnes Co, 


SURFACE 
GRINDER 


For grinding and 
finishing dies, 
punches and 

hardened parts 
of machinery 
requiring true 

surfaces. 


The Woodward & Rogers Co., 


HARTFORD, CONN. (2) 


CRANES 


All Types. All Sizes. 
All Purposes. 


SEND FOR CATALOGUE 216 Ruby St., Rockford, Ill. 


1870 Established en Pe Incorporated 1891 


CARPORT ERS cenit 
TA... : 


33 YEARS ON THE MARKET 
Have Demonstrated their High Quality for Accuracy and Wear 


THE J. M. CARPENTER TAP AND DIE COMPANY, 


Catalogue Free. Pawtucket, R. 1., U. S. 





Automatic 
Scales. 


RY’ RICHARDSON 
SCALE CO, 
19 Park Row, 
N.Y. City. 













Foot and Power isin. x 6 ft. “‘Star’’ Power Lathe, weight 1620 ibs. 


‘*Star’’ Lathes 




















































WHEN BUYING a lathe, 9 to 14 inch 
swing, a careful investigation of the “Star’’ 
a Lathes will help you to a decision that 
Crane Book B if needed. will bring no regrets, 
I “STAR " LATHES HAVE forged crucible 
PAW ARN SC FEGER steel hollow spindles, phosphor bronze bear- 
a AW LING & if | H ings, gear driven reversible feeds with 
. strong friction drive in apron and our pat- 
163 Clinton Street, ented spring nuts which allow quick METAI 
w shifta of change gears. iia 
MIL AUKEE Ask for complete descriptions, 
9” and II’ 66 9 Foot Lathes SAW j ABI ES 
9” to 14” Star Power Lathes . 


















If you do not know who makes what 
you want to buy, consult the advertis 
ing pages of ELecrricaAL WoRLD AND 
ENGINEER. 








HAZELTON & DONALD, 


614 Discount Place, 
PHILADELPHIA, PA, 


The Seneca Falls Mfg. Co. 
422 Water St. 
Seneca Falls, N. Y,, U S.A. 


erat 





Se ee RADY etn heen 
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- ROCK WOODS 
--PATENT 
COMPRESSED. 
PAPER 
PULLEY 


Should be specified on all contracts and orders for belted apparatus. 


















The Rockwood Manufacturing Company, 
Indianapolis, Ind., U.S.A. 
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‘ff DEARBORN’? A VECETABLE TREATMENT TO 


Removes and FPrevents 
Send us gallon of water for analysis. 


DEARBORN DRUG AND CHEMICAL W/ORKS 


| 120 LIBERTY STREET, NEW YORK. {0 Branch 
(sessile iii np aaammerm a icaareanameehs nnamecneetaesiatmaaiaannenelmacaemiseaias 


She LUNKENHEIMER VALVES, 


Iron Body, Brass Mounted, Globe, Angle, Cross, Check and Swing Check Val: 


Are made of best materials and fully warranted. Made in screw and flange ends 
from two inches up. Endorsed and specified by intelligent steam users every- 
where. Write for catalogue of Superior Brass and Iron Engineering Appliances. 


THE LUNHENHEIMER COMPANY 


Main Office and Works: CINCINNATI, OHIO, U.S.A. 


| BRANCHES: 26 Cortlandt Street, NEW YORK; 35 Great Dover Street, LONDON. 
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CORRECT BOILER WATERS. 


Stops Sorrosion. 
Also send us all your testing work. 


in VU. S. 


A SCIENTIFIC 


A marvel 

in duck and 
rubber, made 
straight spiral 
and square spiral. 


Offices 27-34 RIALTO BLDG., CHICAGO. 


TRIUMPH. 


Will outwear 
other Piston 
Packings 

2 to 1, 

























If the packing you are using does not ~ satisfaction send for working sample 
manufactured, patented and copyrighted exclusively by 


THE PEERLESS RUBBER MFG. CO,, 16 Warren St., New York, 


16-24 Woodward Ave., Detroit, Mich. Corner Common and Tschoupitoulas Sts., 
New Orleans, La. 210-214 N. Third St., St. Louis, Mo. 17-23 Beale St. and 18-24 
Main St., San Francisco, Cal. 1221-1223 Union Ave., Kansas City, Mo. 09-711 
Austin Ave., Waco, Tex. Cor. Ninth He Carey Sts., Richmond, Va. 1218 Farnam 
St., Omaha, Neb. 202-210 S. Water St., Chicago, Ill. 634 Smithfield St., Pittsburg, 
Pa. 1601 to 1615 17th St., Denver, Col. 220 S. Fifth St., Philadelphia, Pa. 20th 
St. and Railroad Ave., Birmingham, Ala. 38 S. Meridian St., Indianapolis, Ind. 
51-55 N. College St., Charlotte, N. C. (3) 










| Write for our Catalogue of Electrical Books | 


OIL HOLE COVER 


NEAT, CONVENIENT AND INEXPENSIVE 

SEND FOR PRICES 
Pat. July23 Sheet Metal Forming to Order 
BAY STATE STAMPING CO., WORCESTER, MASS. 


Foreign Ag’ts, Chas, Churchill & Co., London, Eng. 


Second Edition, 


ALTERNATINC-CURRENT 


Wiring and 


Distribution 
WILLIAM aa) EMMETT. 


98 pages. 33 Illustrations. Price $1. 

Copies of this or any other elec- 
trical book published will be sent 
by mail, postage prepaid, to any 
address in the world, on receipt of 
rice. 


McGraw Publishing Company, 
BOOK DEPARTMENT 
114 Liberty St., N. Y. City. 


merican 












REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, 

2200 WASHINGTON AVE.PHILADELPHIA. 

em) "ELEPHANT BRAND PHOSPHOR-BRONZE- 
Ne, INGOTS,CASTINGS, WIRE RODS, SHEETS¢Tc. 
Let eee —DELTA METAL—?* -° 
“ CASTINGS. STAMPINGS ano FORGINGS. 

ORIGINAL ano Sore MAKERS IN THE U.S. 





GREEN'S ECONOMIZER 


For Steam Boilers provides Greatest Power with Least Fuel. 
SAVES 10 TO 20 PER CENT. IN COAL. 


Sole Manufacturers inthe U.S.A. THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, N. Y. 


AIR COMPRESSORS 


Write for Catalogue No. 19. 


A. CHRISTENSEN, 


N. 


1212-17 Herman Building, 


You can increase the efficiency of your advertising by sending 
us NEW CUTS frequently. 





District Steam Company, 


Originator and Patentees of Direct and Exhaust Steam Heating Through Underground Steam Mains 


MILWAUKEE 






They are made 
in stationary 
and portable 
form for speeds 
up to 3,000 rev. 
per minute, and 
are superior to 





any other instru- 
ments made for 
the same _ pur- 
pose. Manufac, 
tured exclusive- 


ly by 


PORTABLE TYPE, 
THE 


SCHAEFFER & BUDENBERG HFG. C0. 


BROOKLYN, H. Y. 


No. 66 John St., New York. 
SALESROOMS { No. 15 West Lake St., Ohicage, IL 


' 


LOCKPORT, 
N. Y. 


Electric Companies by installing our system of steam heating 


More than 250 such plants in successful 


can pay their entire station expenses and interest on the invest- 
ment for the Steam mains. 


operation. 


Cheap coal takes the place of the consumers expensive anthracite 
We contract for the construction of the steam mains complete. 


Our work is the best. 


Our expansion devices and our intallation are the most effective. 


We have the only Meter System in use. 


We also manufacture Wooden Water Pipe, Steam Pipe Casing, 


Steam Traps, 





WRITE FOR PAMPHLET 





gk Be ee CY | | nh headeteeeeetareeealiaeal roe 4 


Valves, Condensation Meters, Economizing Coils, 
Separators, and a full line of Steam Fitters Supplies. 
AND PRICE LIST. 








Mention Electrical World & Engineer. 





a 


ga 


400 CHESTNUT ST.. 


72 ELECTRICAL WORLD anp ENGINEER. 


Municipal Lighting Plant 


JEWETT CITY, CONN. 








es ~ 


275 B. H.-P, Diesel Engines 








2—50 KW. Alt. Generators 









Cost of Power at Full Load 7.5 mills per Kw. Hour 
Cost of Power 1-3 Load 1 1-2 cents per Kw. Hour 






(The above Cost includes Fuel, Labor and Suppiies) 








FOR PARTICULARS ADDRESS 


AMERICAN DIESEL ENGINE CO., 11 Broadway, New York City, N. Y. 
H. B. RUST & CO., Contractors, 22 Peck Street, Providence, R. I. 
ELECTRIC LIGHTING COMMISSION, Jewett City, Conn. 


The “penny wise and pound foolish” 
NY 

















buys a CHEAP gas or gasoline engine. Unreli- 
able service, frequent and expensive repairs, 
wastefulness in fuel and short life offset many 
times over the small saving in first cost. The 
“OTTO” is the original and Best. Suppose it 
does cost a little more money, the extra dollars 
are well invested. SEVENTY THOUSAND users 
throughout the civilized world support us in 
this claim. 


THE OTTO GAS ENGINE WORKS, 
PHILADELPHIA, PA. 
18 Post Office Square, Boston, Mass 












ee 





120Liberty St., N. Y. City. 


'ALBERCER CONDENSERS 


High Vacuum Surface or Barometric Condensers for 
Steam Turbine Equipments 


ALBERCER CONDENSER COMPANY 


95 LIBERTY STREET NEW YORK 


ONE POUND OF COAL— 
ONE HORSE POWER. 


This can only be attained by the use of a Gas Engine. 
Gas Engines are now being built by several Companies in units cf two 


thousand horse power. 
The very highest economy attainable exceeding any water power is by 


Dr. Monds Producer Gas Process 


whereby this pound is largely paid for from the by products of the coal. 
For full information address 


R. D. WOOD & CoO., 


PHILADELPHIA. 
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Has Many Advantages. 


The Robb-Mumford boiler is internally fired, which 
means a saving of at least 10 per cent. over an exter- 
nally fired boiler. 


It has an outer casing of sheet steel and requires no 
brickwork. The casing is lined with non-conducting 
material. 


Other advantages are:—perfect water circulation ; 
good facilities for cleaning, freedom from stays, small 
space required. 


Robb-Mumford Boiler Co. 


Main office, 170 Summer St., Boston 
New York office, 135 Broadway 
A. M. Morse, Agent, 1102 Marquette Bidg., Chicago 





BOSTON 
S6.FEDERAL SE 
PHILADELPHIA CHICA 
AMERICAN as a 
SAN FRANCISCO 
8a FIRST EY: 









NO VALVES, NO PACKING, 
NO PULSATION. 


SEND FOR CATALOGUE 


Direct Connected Electrical Pumps 


Simple in construction, have few 
parts, and are very efficient. 


WILLIAM E. QUIFIBY, inc. 


141 Broadway, N. Y. 










A GRAPHITE brush for commutators should be hard enough 
_ to resist wear, not so hard as to wear the commutator, and 
of high conductivity. Dixon’s Graphite Brushes fill these speci- 


fications. Ask for booklet 47 M. 
JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J. 
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aati S| THE WILLIAM TOD CO. 


PHIL ADELPHIA,PA. 
———— BUILDERS OF CORLISS AND MEDIUM SPEED AUTO- 


ES see MATIC ENGINES FOR ELECTRICAL PURPOSES 


ep ALi 


‘ADAPTED TO EVERY CLASS OF Saag 

























THE ACME oe 





rand ‘tiag Stee | | Main Office and Works, YOUNGSTOWN, OHIO 
Seats 


tions per minute. Govern- 
or regulates to within 2% 
from no load to full load. 


FRICK COMPANY 


WAYNESBORO, PA. 


Send for Catalogue, 
MANUFACTURERS OF 


CORLISS ENGINES FOR 
ELECTRIC LIGHTING AND 
RAILWAY. NEW PAT- 
TERNS, SIMPLE, TANDEM 
AND CROSS COMPOUND. 





ELECTRICAL WORLD 
and ENGINEER 


is more widely quoted abroad than 
any other electrical journal published 


Shepherd Engineering Co. 
ENGINES 


All Sizes up to 1,000 H. P 
FRANKLIN, PA. 








Loomis-Pettibone Gas Gen- 


f 46,000 erating System. i 
CROSSLEY ENGINES Crossley Gas Engines. 
NOW { BRAKE HORSE POWER | 


PERATION. WITH 
Fe { POUND OF COAL 


OR 
2 1-2 POUNDS OF WOOD. 


Gas for Furnaces, 


Annealing, 
Forging, New York Office ; 52 William St. 
Welding, Pittsburg Office: Farmer Bank Building. 


Boston Office: State Mutual Building. 


Melting, etc. Ss \ = ) 
CROSSLEY GAS ENGINE, s00 BRAKE HORSE-POWER. Chicago: First National Bank Building. 
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IDEAL ENGINES 


Perfection in High Speed Engine Design. 


A. L. IDE & SONS, Original and Sole Manufacturers, 
Principal Office and Factory, SPRINGPIELD, ILLINOIS. 


THE BALL & WOOD COMPANY Chi Offi 
Whitehali Building, New York,” 420, Marquette Building. 
Eastern Representatives. 


REYNOLDS COmsINED VERTICAL AND HORIZONTAL 
CORLISS ENGINE. (MANHATTAN TYPE.) 





ELECTRICAL WORLD » ENGINEER 


IS MORE WIDELY QUOTED ABROAD THAN ANY 
OTHER ELECTRICAL JOURNAL PUBLISHED 





6 TO 3,000 HORSE POWER 


ee 
arr 5 & urge HIGH SPEED, MEDIUM SPEED, AND CORLISS 


HARRISBVUAG, PA U S.A. 





En gin a fe, Harrisburg Powder ood WV orks 





and DIRECT CONNECTED GENERATOR 


: gre , SH A coal saver of the most practical kind and the most remarkable of recent engines. Don’t fail to investigate 
t i if you are interested. 


We furnish complete equipments consisting of engines, generators and motors of our own manufacture. 
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are built in new works, 
with best facilities. The 
design, materials and work- 
manship are unexcelled. It 





will pay to investigate. 


Chicago Office: THE BALL ENGINE CO. 
1526 Monadnock Block. ERIE, PA. 


Electric Railway, Light and Power 

Dynamos °\° 
and 

10 H. P. to 


Engines aur 


SALES OFFICES AT 






New York BUFFALO Boston 
Singer Bldg. Caxton Bldg. Exchange Bldg. 
SAN FRANCISCO PHILADELPHIA 
Henshaw, Bulkley & Co. Girard Bldg. 
KANSAS Clry. CHICAGO. 
Great Western Mfg. Co. 184 La Salle St. 











THE FRANCKE FOUR PORTED 
ENCINE 


crosshead, stuffing 
boxes or eccentric. 
Four-valve steam dis- 
tribution, insuring 25 
per cent increased 
economy. 

For direct connect- 
ing or belting to any- 
thing. 

5-H.P. up. Low, 
medium and_ high 
speeds. 


THOMAS C. MAXFIELD, 120 Liberty St., New York. 





Ghe only true ROTARY ENGINE ever placed 
on the market. 

It is not a Turbine, but a real ENGINE, oper- 
ating on a static pressure cycle, with instan- 
taneous steam admission and cut-off, “‘cylinder’”’ 
and port clearances lower than in the best re- 
ciprocating engine practice, steam-tight but 
frictionless joints, and every desirable feat- 
ure that can be credited to any other type of 
steam engine on the market. 

Our Bulletin No. 1 tells how it is done. 











CHICAGO: 
S60 SO. CANAL ST. 
















[s Safety Steam 
| Power Company 






15 N. SEVENTH ST, ae <—» , On 
PHILADELPHIA, 20 TO 200'H. P. 


Controlied by THE NICHOLS COVERNOR 
BOGTON: JOHN HANCOCK aLDG, | SAN FRaNcIeco, cal. 















Rotary Engine Company 


K t Teleph Bid ' ; 
Onnens: Raptors, Temes Mee: Philadelphia, Pa. 
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Bat oe 
ee 


Sawyer=Man Lamps 





Pabst Restaurant, Harlem, New York, Illuminated by Sawyer-Man Lamps 


Sawyer-Man Electric Co. 


General Office and Works: 510-530 West 23rd Street, New York. 











JUST PUBLISHED 


STEAM DOWER PLANTS 


By HENRY C. MEYER, Jr. 










CONTENTS 


Carter I.—Design of Steam Power Plants. II.—Proportioning Steam Boilers. III—Design of Tubular Boilers and Boiler Speci- 
fications. IV.—Selection of Types of Engines. V.—Specifications for Steam Engines. VI.—Steam and Water Piping. VII.— 
Condensers. VIII.—Feed Water Heaters and Economizers. IX.—Mechanical Draft. X.—Chimneys. XI.—Coal Handling, Wa- 
ter Supply and Purification. , 


















Cloth, 165 Pages. 63 Illustrations. 15 Folding Plates. Price, $2.00 










Frequently engineers and others in charge of a manufacturing business, be it a mill, factory or electric generating 
station, are called upon to design and purchase a steam power plant or parts of it when their knowledge of the ma- 
chinery that goes into such a plant is more or less limited, and without being able to obtain the benefit of the advice of a 
competent consulting engineer. It is hoped that this book will be of special value to this class and of some value to all 
interested in steam power plant construction. Part of the text appeared in a series of articles in THE ENGINEERING 
ReEcorp and when the demand for them seerr-d to warrant their being published in book form they were thoroughly 
revised and considerable new matter added. A number of the illustrations have been selected from articles printed in 
THE ENGINEERING REcorp during the last two or three years descriptive of steam power plant construction. They 
are reprinted without the text that accompanied them, thinking they would be suggestive. 

Copies of this or any other electrical or engineering book published will be sent by mail, postage prepaid, to any 
address in the world, on receipt of price. 


McGRAW PUBLISHING CO.,  prpartenr, [14 Liberty St., N. Y. 
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Westinghouse 


Single Phase Alternating Current Motors 


for Interurban Service 


The system permits of the use of higher car voltages than is possible with direct 
current systems, a point frequently of determining importance in long railway lines. 


The speed control is far superior to any possible with the direct current system and 
admits of wide variations of speed at maximum efficiency ; of modification of schedule with- 
out loss in economy; permits lost time to be regained with utmost facility and economy. 

The alternating current system is less susceptible to disturbance by lightning, thus 
ensuring more continuous operation. ° 


interurban lines as at present operated through rotary converters, may be thrown 
out of service by momentary short circuits on alternating current transmission system by 
lightning discharges, sometimes throwing the rotaries out of step. The Westinghouse 
Single Phase system involves no element operating synchronously. 


The Westinghouse Single Phase system admits of the operation of cars over con- 
necting lines using direct current, in case the necessity for such interchange arises. 


The Westinghouse Single Phase railway system is adapted for lines of twenty-five 
cycles per second and under. 


We are now prepared to deliver and install this apparatus promptly, and to extend 
thereon our usual guarantees as to efficiency and workmanship. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


For further particulars see same space in next issue. 
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Westinghouse=-Parsons 
Steam Turbine 


The most economical commercial steam engine on earth 





Is No Experiment 





Westinghouse-Parsons 2,500 H, P. Steam Turbine Generating Unit. 


In America during the past few years Westinghouse-Parsons Turbines 
aggregating 175,000 H. P. have been sold, 50,000 H. P. in daily operation, 
the remainder either ready for shipment or nearing completion. 


The first important American installation was made four years ago, 
consisting of four 600 H.P. Units; these have been running contin- 
uously, giving absolutely no trouble. 


Abroad the Parsons Turbine is represented by an aggregate total of 


over half a million horse-power, successfully operating in both marine 
and stationary service. 


It is the only steam turbine of World-Wide Application 


excepting small units. 


For information address nearest sales office of 


The Westinghouse Machine Co. 


Works: East Pittsburg, Pa. 


( New York, 1o Bridge St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Bldg. 


Sales Offices - 
{ Boston, 131 State St. Detroit, Union Trust Bldg. Philadelphia, Stephen Girard Bldg. 
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The wide range of service covered by 
Westinghouse Transformers is aptly 
shown in this illustration. 


The Large One 


is a 2500 K.W. Water-cooled Trans- 
former for High Potential Power 
Transmission Service. 


The Small One 


in the lower left-hand corner, is a 
% K.W. Type N Transformer for Light 
and Power Service. 
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Westinghouse 
Transformers 





Westinghouse Transformers are built to meet 


every condition, 


and each type 


the particular field for which it is designed. 


For particulars address 


Westinghouse Electric & Mfg. Co. 


Sales Offices in every Large City. 





Pittsburg, Pa. 





——————————a 
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“Tay gaeseer moms EAT“ The ECONOMICAL | |i 


ELECTRIC LAMP EV INVENTED 


Style 1»—Pull for bright or dim. Style 2—For variation in light turn 
bulb, one way oF he Oier. Write for Booklet and prices. Ail tenance 









ECONOMICAL ELECTRIC LAMP CO., sjyUPegzY steer, | 


SHEET ZINC, RODS AND PLATES, 
“LA HARPE” BRAND 


Unsurpassed for Electrical Purposes 
Manufactuted Solely by 


LANYON ZINC CO., 220 Broadway, New York 
F. E, DRAKE, President. 


ait 


CRESCENT Ait 
RUBBERINSULATED 
WIRES AND CABLES 


NATIONAL CODE STANDARD 


Gale Office and F story, TRERTOR, B. J, You can increase the efficiency of your adveriising by sending 
ew TORK OFFICE, 53 Barclay Street us NEW CUTS frequently. 


RECTANGULAR You can meke no mistake when ELeocorTrr ic 
KNIFE TRIMMED ae 
SPECIAL PATTERNS Jaeger Min. Lamp Mfg. Co., 


SOnN DENSERS. 
Bible House, 8th St. and 4th Ave, 


ASHEVILLE MICA CO. ASHEVILLE, N. C. NEW YORK CITY. (2) 


MODELS AND fares“ a 
EXPERIMENTAL WORK. 


one per second. 
FOX BUILDING, FRANKLIN 
E. V. BAI LLA RD 9 SQUARE, NEW YORK CITY. 





STANDARDS A SPECIALTY. 


WILLIAM MARSHALL, 
709 Lexington Ave., 
Near S7th St., Rew Vork City. 











25 per cent. Higher Voltage. Visible Action. 


STORACE BATTERIES 


FOR ALL ELECTRIC PURPOSES 


THE U. S. BATTERY CO., 


NEW ROCHELLE, N. Y. 
a 9 
Send for Catalogue “A. Gr c uty. 


» Stay solidly in place. Will not work loose” 
‘ 


EDWARDS 


PUSH BUTTONS: 





integral Elements. 










The F i i 
e Franklin Gas Engine 
One-Half Horse Power 
We sell all necessary Castings 
Drawings, Etc., for $16.50. 
For real work—not a toy. 
Write for Circular No. 1 


PARSELL & WEED 


129-131 W. Bist St. (1) New York, 








BELLEVUE PORCELAIN WORKS 
ufacturers of 
Special Porcelain. Pieces CIELECTMICAL PURPOSES 
Send for sample and price of the “A. W.”’ 
Address all correspondence to HENRY D. SEARS, ae Sales Agent 
131 STATE STREET, ~- ~~ BOSTON, MASS 
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Paper insulated, lead covered, telephone, telegraph, electric light and power 


CABLES 


WATERBURY & CO. * South St. New York 
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ems 
FOR INSULATION AND MECHANICAL PURPOSES 
- ht hg SHEETS AND FINISHED SHAPES OF ALL KINDS 
DELAWARE HARD FIBRE COMPANY, Wi-tmiInNcrTon, DEL. 


electrical seotaient Panel, and is is therefore the one which is consulted when purchasing is to be done. 





| Nowe, South, East We Electrical World and Engineer hoes 











